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American ACADEMY oF Dentar ScreNcE, 





THE regular monthly meeting of the American Academy of 
Dental Science was held at the Parker House, Boston, Wednesday 
January 1, 1896. Vice-President Dr. William P. Cooke in the chair. 
The paper for the evening was read by Myles Standish, M.D., 
Boston. Subject, “ Light.” 


ON “LIGHT.” 
BY MYLES STANDISH, M.D., BOSTON, MASS. 


Mr. PRESIDENT AND GENTLEMEN,—When I received the notice 
stating that I was to read a paper, I felt that I was sailing under 
false colors, as I had made no preparations to read a paper, and 
had no time in which to prepare one. I hardly knew what to do, 
but decided to come and say a few practical words which may be 
of interest to you. 

T do not intend to talk on “light” from a scientific point of 
view, nor do I propose to enter into the mathematics or chemistry 
of the subject,—I am simply prepared to talk on it as it most di- 
rectly and practically interests us, and purely from a clinical point 
of view, as the subject presents itself to the oculist rather than to 
the scientist. 

By light we mean the light that we all use in our work day and 
night, and I will begin with artificial light. Let me bring to your 
mind two or three small facts in regard to the physiology of the 
eye. You will recall the statement which you heard when at school, 
that “the eye is a photographic camera.” As you were then told, 
the retina serves as a sensitive plate and literally makes a picture 
every time we look at anything, and then with inconceivable rapid- 
ity the picture is dissolved when we look somewhere else. This is 
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made possible through the peculiar functional action of a fluid called 
the “retinal purple.” Not very much is known about the process, 
except that, in some mysterious manner, there is deposited in the 
retina a photographic picture in this purple, which purple soon 
becomes exhausted and new purple is created for the next picture. 
There is a limit, however, to the creation of this purple, a fact very 
easily shown in the condition known as “snow-blindness.” If you 
have ever read of men who have been walking over fields or prairies, 
especially in the colder climates, where they are sometimes com- 
pelled to walk on the snow for weeks or months ata time, you have 
learned that they have been afflicted with a red-blindness,—that is, 
everything after a while began to look red, and at night when the 
sun went down, or when it became cloudy, they were unable to see 
at all. This redness is due to this: that so much light has come in 
through the pupil that the retinal purple is completely exhausted, 
and if you go on long enough under such circumstances you destroy 
the eye. Now, here is an important fact with regard to the chem- 
istry of light: that this retinal. purple, under ordinary circum- 
stances, is being replaced as fast as exhausted, unless, of course, it 
is taxed entirely beyond its powers. We have certain habits and 
methods of using our eyes, and it is easy to see that the lower parts 
of the eye are more used to receiving light than the parts that are 
above. The brows protect the eye from the light coming from 
above, but we have no such protection from the light coming from 
below, and we, therefore, experience great inconvenience from the 
refiection of the sun shining upon the water or upon a field of snow. 
I had a chance to demonstrate this to my satisfaction at one time 
when I went up to the White Mountains on a vacation in the mid- 
dle of winter. I took up with me a variety of dark glasses for the 
purpose of trying their effect, and walking across the fields one 
morning, which were absolutely white with a few inches of newly- 
fallen snow, I tried these various glasses. I found the smoked 
glasses the most comfortable, the blue next, and the green the least. 
I then remembered a conversation I had had with Professor Good- 
ale, the botanist, at Cambridge, in which he told me of his expe- 
rience in some country, New Zealand, I think, where they went 
over a glacial formation or a white stony formation, or something of 
that sort, which was very white, and the Indian guides told them to 
blacken their cheeks and lower eyelids, and the light would not hurt 
them. They did this, and they found that the reflection of the light 
from the white surface did not affect them. Now, I could not see 
why blackening the cheeks had anything to do with the eye, but I 
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went back to the hotel and blackened my under eyelids, and found 
that I could walk across the snow-field and keep my eyes open just 
as well as if I had on a pair of smoked glasses. Thinking that 
perhaps I had gotten used to the snow, I went back again and 
wiped off the burnt cork and found that the snow was trying just 
as it was in the first place, and I then came to the conclusion that 
the reason the light hurt me was because it came from the wrong 
direction. I relate this to you simply to show that the effect of 
light on the visual purple is greater under unaccustomed conditions. 

Until quite recently, I do not know but always, the oculist has 
said that artificial light required three qualities,—steadiness, proper 
color, and intensity. And I think that most oculists, and almost 
everybody else, felt that the last quality was the most important of 
the three. When I found I was announced to come here and talk 
on this subject, I thought I would see what the authorities had to 
say on the subject of the effect of light upon the eyes, and I looked 
through the text-books on physiology, the ophthalmological text- 
books, and a fairly extensive library of books of reference, includ- 
ing the “ Encyclopedia Britannica,” to see if I could find something 
that I could use, but I could find nothing bearing directly on this 
subject, and, therefore, I was obliged to get my matter out of my 
own head, the result of my clinical experience in taking care of the 
eyes of people who complain. 

Within a short time we have had introduced the arc light, the 
incandescent electric light, and the incandescent gas light. The 
are light came first, and it was hailed with great delight for the 
lighting of our streets, and has since been used in the large retail 
dry-goods and other stores; but they soon found that in the stores 
it played great mischief with the eyes of the employés. We then 
said it was due to its brilliancy. Well, I think it was, to a certain 
extent, but to a greater extent this was due to its variability; it 
would go up and down and sputter, and it was this unsteadiness 
that caused the poor clerks to suffer so intensely with their eyes. 
And they are not the only ones who are injured from this incon- 
venience. I think it is a most outrageous thing that we should 
permit in our streets these electric arc lights to be hung almost di- 
rectly in front of the eyes of the people as they walk along. When 
they are put up on a high pole, twenty to thirty feet above the 
ground, it is not so bad, but when you come to place them in front 
of a shop-window, not more than three or four feet above your 
head as you walk along, I say it is an injury to everybody that 
walks upon the street at night. If you walk up Washington Street, 
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say as far as Dover, just as they are turning on the lights for the 
night, they usually do this before it gets very dark, you will 
find that although these lights are plentifully sprinkled along in 
front of the show-windows, when first turned on you do not notice 
them very much. If, however, you take the same walk about 
eight o’clock in the evening, you wil! find that the lights which 
you did not notice earlier will be boring into your eyes; they will 
trouble you, and if you have sensitive eyes, they will harm you. 
Now, the intensity of that light was just as great at four or five 
o'clock as it was after dark, and, of course, the intensity is greater 
than that of daylight, and yet we did not notice the lights at all 
until we came upon them and perhaps heard them sputter, and why 
not? My explanation is that our eyes, in the first instance, were 
adapted to receiving much light and the intensity of the electric 
light was not noticed, but after dark when our eyes were adjusted 
to the darkness and the brilliant light suddenly came before us, the 
effect on the visual purple and other percipient apparatus was very 
injurious. 

But, passing by the arc lights, which do not concern us very 
much in our present discussion, because we do not have to use them 
in our work, we come to the incandescent lights. When the incan- 
descent electric light was first introduced, it was regarded by ocu- 
lists everywhere as a great, good thing. You had a light which 
met all the requirements,—it was steady, it was clear, and it had 
great brilliancy, and, therefore, it must be a fine light to work by. 
And I remember that for many years I recommended it as being 
the best light, and when people came in and told me that it was 
not, I thought they must certainly be wrong, because the incandes- 
cent light was steady and had great power, and I was convinced 
that the people did not know what they were talking about. But 
it occasionally happens that our patients do know something about 
the cause of their complaints and sometimes more than we know 
ourselves. After 1 had had numerous complaints from book-keepers 
and others employed in offices and manufacturing places where they 
used the electric light, I came to the conclusion that perhaps the 
light really did hurt their eyes, and I started to investigate. The 
first case that brought this matter seriously to my attention was 
that of a girl, whom I saw at the infirmary. Shesaid that she had 
been employed at the Mechanics Building during the fair, and had 
worked at a table on which an incandescent light was placed, and 
there she worked for two or three months with this light always 
in the same position, and she said that she was sure the trouble 
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with her eyes was the result of the light. I did not say much, 
though it was plainly evident that something had badly affected 
the deeper-seated coatings of the eye, to the extent that she had 
practically lost the sight of it. My next case was that of a young 
man, who was employed in a broker’s office to write down the 
stock quotations. You know they have a big black-board with the 
names of the various stocks on it, and the duties of this young man 
were to look at the “ticker” and mark the numbers showing the 
rise and fall of stocks on the black-board. This board was in a 
dark corner of the office and an incandescent light hung directly 
before him, so that all day long he was standing in a definite posi- 
tion and the light fell on a definite spot of his eye, and the result 
was choroiditis, and he lost the sight of his eye. 

The cases began to multiply in which patients complained of 
the incandescent electric light, and I began to think perhaps it was 
not so good a light as it might be, and I started out to find out what 
I could about it. The first place I visited was the composing-room 
of one of our great metropolitan newspapers in which they had 
incandescent lights. In some way I had become the fashion in 
that composing-room, having had fifteen or sixteen patients in suc- 
cession, and on inquiring about the lights that were used they said 
it was the incandescent electric, and I said that I thought that 
ought to be the best light they could have, but they replied that I 
ought to come down about the middle of the evening when every- 
thing was turned on and see what I thought of them. I went 
down and instantly saw that the incandescent electric light did not 
always have at least one of the qualities that I thought it had,—that 
is, steadiness. It seems that this newspaper company had put in an 
electric plant of their own, and in order to lighten the cost to them- 
selves had let to their neighbors lights or power, or both, and they 
had run their dynamo for all it was worth. Their machine was 
overloaded, with the result that the lights were constantly going 
up and down, and I decided that it was not the light but the flick- 
ering condition that made all the mischief there. By and by I 
had another case of inflammation in the eye, caused by the incan- 
descent electric light. This was a man who had a desk in a dark 
office, and he had an electric light hanging down alongside of him, 
and by this light he worked all day with the result that he practically 
lost the sight of his eye, and then I began to think about it, and it 
occurred to me that our old friend, the visual purple, might have 
something to do with the difficulty. 

Now, I remember a year or two ago of being in a hotel one 
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night and the electric light was in such a position that I was 
obliged to look up at it a few seconds as I was in the act of turning 
it off. I retired, but right opposite my bed there was a door, the 
upper half of which was one large pane of ground glass which 
was illuminated by the lights in the entry. To my surprise, I saw 
on that ground glass a dozen or fifteen dark horseshoes. Now that 
showed me immediately that I had received sufficient illumination 
in looking up at that light to almost exhaust the retina for visual 
purposes over the areas covered by these dark horseshoes. Being 
of an inquisitive turn of mind, I took up my watch, which I 
always keep in a convenient place when I go to bed, and I found 
that the deepest one of those images did not disappear until nearly 
twelve minutes had gone by. Of course that was a test under 
peculiarly advantageous circumstances, but it shows that a light 
which is so intense as to exhaust the retinal purple in such a 
manner that it was not replaced for about twelve minutes, must be 
a dangerous light, and a room that is lighted by incandescent 
lights in chandeliers hanging down low, with the plain glass globes 
and the bare fibre burning into your eyes, is badly lighted. 

I have hung up here some lights that I want to show you and 
say a word about them. They are two electric lights of the same 
power, about fifty candle-power, I think, and I want to*hold them 
up for you to look at and see how you like them. WhenI put this 
plain one up, you get an image of the fibre,—the illumination that 
comes from that light comes entirely from that minute fibre,—in 
other words, you get as much illumination as you get from several 
gas lights all from that slender film ; therefore, the intensity of the 
illumination must increase as to the smallness of its source, and 
that is where the mischief comes. Such a light as that has no 
business to be put anywhere so that its image will fall on the eye. 
Now, this other light has the same power, but you will notice it has 
a frosted bulb. It gives just as much light as the other, less about 
3 per cent.,—that is, you get 97 per cent. of the light that you get 
from this plain one, but you get it from the full size of the bulb, 
and the same amount of illumination originating from a bulb as 
big as that has a very different intensity on the spot that it covers 
on the retina than it does when it comes from this small fibre. If 
some one will please put out the lights, we will try the effect of 
these two lights in a darkened room. This light with the plain 
glass bulb when I held it up a moment ago, gave you some annoy- 
ance to look at, but look at it now. You find that it annoys you a 
great deal more now in this dark room, and there are hardly any 
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of you who care to look at it even for a few seconds. This one with 
the frosted bulb you can look at with comparative ease, and the reason 
of it is simply that here the whole bulb is the source of the illumi- 
nation, while in the case of the plain glass, just that little film is the 
source of illumination. 

We will now consider another light, the incandescent gas light, 
the so called Wellsbach light. That has the same qualities as the 
ordinary electric light. It has great intensity and greater white- 
ness, if anything, and steadiness. It has more steadiness than 
the incandescent electric light has in our ordinary country service, 
and more than it has on our Back Bay service, or at least as that 
service was until they put on their big storage plant. I asked them 
at the Back Bay Electric Works why they could not keep their 
lights at the same degree of intensity, and they said the trouble 
was that the current was so intermittently used,—that is, a hotel 
would take a considerable amount of it, and then, perhaps, it might 
not be used again for a quarter of a mile, and sometimes there were 
extra amounts used without notification, so that to keep their cur- 
rent steady seemed to be an impossibility unless it was more gen- 
erally and evenly used. They hope to get better effects now that 
they have a storage battery, which they intend to use as a sort of a 
balance-wheel to supply the deficiency of their motors and dyna- 
mos when they are called suddenly to deliver a great deal of elec- 
tricity. 

To return to this Wellsbach light, it is an incandescent light of 
astonishing whiteness and brilliancy. It has most of the qualities 
of the other lights, and is steadier. If you will put out the lights 
once more, you will see illustrated the very thing that we had 
shown with the two electric lights which I held up to you, only on 
a larger scale. Here is a very bright light, and it is a light that 
none of us want to watch a great deal; so that, even with that 
great brilliancy, it is not an ideal light for general illumination, but 
for certain purposes it is a wonderfully good light, and those pur- 
poses are near work, reading, etc., and even in those cases we must 
use it in a proper manner. With this shade put on we have a light 
that the average layman and a good many oculists think is a beauti- 
ful light to read by. It is so brilliant that you can almost see the 
fibre of the paper, and the average layman sits down and reads by 
it, feeling that he has the best possible light he can have. Now, 
how does that compare with the conditions that were presented to 
you a few moments ago? We now have a room that is very dark, 
and in that room we havea space that is brilliantly illuminated, 
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and, with our eyes adjusted to this general darkness, we take up a 
sheet of white, calendered paper, and sit down and calmly look at 
it, perhaps for several hours, and when these facts are stated 
broadly one must conclude that it is a very bad thing todo. The 
eye is adapted here for darkness and yet we have a spot here, right 
in the middle of the eye, the very spot that you are using most, 
that is constantly fixed on a very bright light reflected by the 
paper from the Wellsbach light. Now, supposing you do want to 
read with that light, if you will please turn on the electrics again, 
you will see a highly proper state of affairs, and a very comfortable 
one for the use of the eyes,—the dazzling brilliancy of the single 
light is gone. If you have enough illumination so that the room 
to the eyes is light, then we have a light which is peculiarly well 
adapted to the purposes for which we want it. To have the thing 
ideal when you place a pencil on the face of your book you should 
have two shadows, one coming from the general illuminating light, 
and the other from the light by your side, and the shadow from 
your reading light should bea trifle darker than the one which 
comes from your general light. One thing more, the light of course 
should be to your left and at your back in reading, writing, or any- 
thing of that kind. The reason is this: If I arrange to have my 
light come from the right, all that I write is in shadow, and I am 
watching the formation of the letters in a shadow which constantly 
fails on the very point I wish to see most distinctly. The same 
principle applies for any other sort of work, you must have the 
shadows fall so that you can see what you are doing, and not have 
the shadows fall upon it. I also have here a scheme which the 
Wellsbach people wanted me to bring here to-night, a dark cap 
which is put on underneath the light to modify it. Well, if your 
light is as powerful as this one is, I think it would be necessary to 
use it when it is new, because you could not get sufficiently brilliant 
illumination in your room to make the proportions what they 
should be, but these lights deteriorate after a little while, so that 
later on you could use it with this ordinary white cap, or none at 
all for that matter. 

Now, to come back to my text, we will leave the artificial light 
and come back to daylight, which is the light I presume you gentle- 
men work by mostly. Everybody has said, because the artists say 
so (and I think very rightly for their purposes), that the north 
light is the best light to work by, but the artists’ work is such that 
they do not want the sun. Now, a light without sunlight lacks 
certain qualities. The north light softens the outlines of things, 
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and consequently I am not at all sure that a north light is the best 
light for many mechanical purposes. If you get sunlight, the 
shadows falling from it have very much sharper edges. I do not 
know enough about dentistry to form an accurate idea of the light 
you require, but it seems to me that a south light or a west light, 
if properly screened, would be just as good, or even better, than a 
north light for your purposes. Now, there comes in right here a 
very important point, and that is the question how we judge dis- 
tances. This is something that very few of us have ever given any 
thought to and it seems to be somewhat of an instinctive action. 
The child has to learn to judge distance, for when it first begins 
to observe, the things at the other end of the table seem to be 
within his reach until he learns by experience. We judge depths 
by shadows. If you have a cavity, and the light is from one side, 
the depth of that cavity is judged by the angle with which the 
light falls across the bottom of it. That is done instinctively, and 
it seems to me—at least from a theoretical stand-point—that you 
would get a sharper shadow from an extreme south or west 
light. 

But there is another important fact that I would call your 
attention to, and that is the utter disastrousness of cross lights in 
judging depths. If you put a patient so that the cavity into which 
you are looking is illuminated from two sources of light of equal 
strength, you would get a shadow from each side, and where they 
cross you would have your deepest shadow, so that that particular 
point would always appear to be the deepest point of the cavity. 
If you cannot judge depth without being obliged to look at it very 
closely then you are simply fatiguing your eyes. The man who 
attempts to do mechanical work in a cross light comes to grief. 
It requires much extra exertion to judge depth in a cross light, the 
eyes being focussed up to their utmost standard every minute, and 
the effect may be to ultimately cause near-sightedness. The value 
of the shadow in all mechanical work is something that is not 
thoroughly understood. One of the great electric light companies 
in this city got an idea that they would furnish the rooms in which 
their people were doing fine mechanical work with the best possible 
light, so they fitted up their draughting and engineers’ offices, etc., 
by painting the ceiling white, and then they put in an are light; 
then- they put a shade underneath that, the upper side of which 
was also painted white, and the result of this whole scheme was 
that the light was thrown up on the ceiling and diffused down, and 
they had a brilliant, white light, but to their utter astonishment 
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every one complained of the light, and inside of two months two 
of the four draughtsmen engaged there were patients of mine. 

If you had gone down to see the light they were working in 
you would have found yourself in a very brilliantly lighted room. 
The whole air would have seemed radiant with light, but you 
would not have found a shadow in that room,—you couldn’t make 
a shadow,—and the result was that the draughtsmen, who had 
been accustomed to judging when they had reached a certain point 
by the angle made between the shadow and the pen or pencil, found 
themselves obliged to look closely for every point to which they 
drew a line, and their eyes were kept under a heavy strain all the 
time, and naturally they soon gave out. Therefore, shadows are 
not without great value in judging distances. 

I do not know that I have anything more to say ; I think I have 
exhibited all my crankiness on the subject, but if I have impressed 
it upon you gentlemen to look out for your eyes, to get a proper 
illumination both for your work and in your houses, and if also I 
could make enough impression on the community at large that 
electric arc lights should not be hung in the streets a few feet above 
our heads as we walk along,—and not a few of them with bright 
red globes, which is a combination that I will guarantee wi.l destroy 
any man’s eyes who looks at it much,—I shall have accomplished 
something which will be a great boon to the community in the long 
run. 


DISCUSSION. 


Dr. Hamilton—The only practical point that has not been 
touched upon which comes to me is the influence of the mouth- 
mirror. Dr. Standish may not know how much we have to use it. 
We work a great deal by reflected light,—that is, we look at the 
image of the cavity in a mirror. Now, we must see all parts of 
the cavity, and this we cannot do without the reflection, so we 
cannot possibly do without the mirror; but I would like to know 
if its constant use would have any effect on the eyes. 

Dr. Standish_—I have never seen a cavity reflected by the mir- 
ror, but it brings up a point that I intended to speak of, and that is, 
the difference between daylight as it comes to us direct and by re- 
flected light. A room that is very well illuminated by light reflected 
from the wall of a building is a poor light to work in. Schools are 
usually so arranged that the pupils get the best light, and the 
teacher generally has to face the windows, through which comes a 
flood of reflected light. Most of the schools are built in such a way 
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that there is a narrow yard between the school and the next build- 
ing, and they paint the wall white in order to get all the light pos- 
sible. Now, that is a very different light from the light that comes 
to us direct, and it is a very poor light for anybody to work in. It 
is called a polarized light, meaning thereby that the “ee are dis- 
arranged from their normal order. 

About your mirror, do you have any shadows in your cavity,— 
that is, would the light reflected from your mirror be sufficient to 
destroy the shadow ? 

Dr. Hamilton.—I cannot say that I ever noticed that; I should 
say not. 

Dr. Standish —You are obliged to have a certain amount of 
shadow in order to get your depth, and to know exactly where you 
should place your instrument without being obliged to look too 
closely. If the illumination of the cavity by the mirror is sufficient 
to exactly counterbalance the light from the outside, then we have 
the difficulty that I spoke of in regard to working in a cross light. 

Dr. Hamilton.—I hardly think that it can be called a cross light ; 
if it is, then we have to learn to get used to it, as we are obliged to 
use the mirror almost constantly. 

Dr. Bradley—May I ask Dr. Standish if he would consider it 
working in a cross light, where your chair is in a bay-window, with 
a window on each side and the chair in the centre. 

Dr. Standish.—I believe that is the reason why I am here to- 
night ; I think Dr. Hamilton can tell you about that. 

Dr. Hamilton.—I had a good deal of trouble with my eyes, and 
as my chair is in a bay-window, after trying a good many experi- 
ments, I found that it is best to work with your light coming from 
one window at a time, and I now have my shades pulled down and 
let up according as I wish to have light come from the left or the 
right side. 

Dr. Standish—When Dr. Hamilton came to me with a slight 
inflammation of the eyes, I inquired about the way he received his 
light, and when he said he worked in a bay-window, I told him 
that was the trouble, I had no doubt. Soon afterwards I met him 
and he said that the trouble had disappeared, and that he was taking 
more notice of where his light came from. 

. Dr. Williams.—That matter of bay-windows I tried myself sev- 
eral years ago, and after a short time I found that I could. use but 
one sash; if I attempted to get the whole flood of light, I found 
that I got too much cross light, which I soon learned was very try- 
ing to the eyes, and so I decided that it was better to have a mod- 
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erate light come from one source than to attempt to get a great 
deal of light from two or three sources, and I therefore shut off 
the light from one side when I wished the light to fall on my 
patient from another side. 

I think Dr. Standish need not apprehend that he would be 
called “cranky” for his views in regard to the electric lights on our 
streets. I will read you a part of an editorial, which I clipped 
from the Boston Transcript the other day, which interested me so 
much at the time that I cut it out: 

‘‘ An English paper states that London oculists are up in arms against the 
very serious danger to the community caused by the electric light. Several 
eminent eye doctors are agreed on the point that unless a stop is put to the ex- 
posure of uncovered electric lights in the streets and in shops and offices, nearly 
all the population will become blind. Experts are so greatly exercised in the 
matter that they even suggest that Parliament should take it up, and prohibit 
the use of plain glass globes for electric lights, unless they be properly shaded.”’ 


Just what Dr. Standish has told us to-night, so he need have no 
fear that he will be looked upon as a “crank” for taking the posi- 
tion which he has in this matter in regard to these intense electric 
lights in the streets and stores. I have made it a subject for obser- 
vation for some years, and, I think, we cannot be too careful, not 
only with regard to the kind of light, but the intensity of the light 
that we use for our work. If we look at nature, we find that she 
gives us the sunlight, which has a yellowish tinge, and under ordi- 
nary circumstances wé can use our eyes all day without tiring them, 
but in the arc light we have an extreme whiteness which is more 
like lightning. And, again, comparing with nature we find that 
lightning comes to us only in flashes and ordinarily from overhead. 
I had a conversation with one of the agents of the electric light 
companies when the light first came into general use, and he said 
that the competition was to get the most light possible. I replied, 
“ You get too much light ; such intensity must certainly be ruinous; 
our eyes are not fitted for such a degree of intensity, and the effects 
will soon show themselves.” We also get too much strength in the 
incandescent electric light; that needs to be modified, shaded, or 
diffused in order to enable us to bear it. The Wellsbach gas light 
has more resemblance to the are light in its blue or whiteness and 
is open to the same objection, but its steadiness is one thing in its 
favor. The new acetylene gas light I took a slight observation of 
the other day, and that seems to be more intense and whiter than 
anything yet in common use. I told one of the men there that that 
was not the proper ambition; what was wanted for the best wel- 
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fare of the people was to get a strong, good light; one of such 
strength and color as to be non-irritating to the eye; that we had 
enough volume of light in its present condition. Itstruck me, un- 
less they made some provision that the light should always be shaded 
and modified, there would be great detriment done to people’s eyes. 
There is one club that I know of in Boston, where the reading 
room is lighted in a most injurious manner. Incandescent electric 
lights are strung around the room on a level with your eyes, and 
as you pick up a magazine to read, the light shines directly into 
your eyes and you soon find it uncomfortable. I went into the side 
entrance of one of our large variety stores the other day, and at 
the left, as I entered, there sat a man engraving glass, tumblers, ete. 
I looked in and saw that he had an incandescent bulb direct in front 
of his eyes. His eyes were perfectly red, as if he were a bloated 
drunkard. I stepped up to him and said, “My friend, you are 
ruining your eyes; you dull the optic nerve by having that light 
shine into your eyes” (another way of stating that he was using 
up the purple element of the retina), “and the only way for you 
to go on safely, if you want to save your eyes, is to put an opaque 
shade over it, and place it in such a position as to keep the light 
from falling on your eyes.” He thanked me and seemed to appre- 
ciate the idea. I don’t know whether he has profited by it or not. 
I have for years made it a practice in reading, etc., to have the 
light on my left side, and a little to the rear, and I also have it so 
arranged in my laboratory. 

I thin: we are very much indebted to Dr. Standish for his very 
clear and practical and scientific illustration of this subject. 

Dr. Smith.—I would like to ask Dr. Standish, How may we best 
treat the we'ls of our operating-rooms in order to avoid the possi- 
bility of any irritation which might result from light reflected 
from them? And, also, if an electric light of say thirty or fifty 
candle-power, properly shaded and placed over a roll-top desk 
would be injurious ? 

Dr. Standish—Both of those questions recall points which I 
should have spoken of. The first people I saw who suffered from 
electric lights were book-keepers. With the usual desire for plenty 
of light and the usual disregard of where it comes from, they took 
one of these handy incandescent electric lights and hung it down 
on cords right before them, plumb over their books. The result 
was, as I have explained, a brilliantly illuminated surface in a dark 
room, and they suffered a great deal. It seems to me that almost 
anybody ought to know enough not to look an electric light in the 
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face, and yet that is just about what a great many book-keepers 
are doing daily. You know the way most offices are arranged, 
the proprietor, who doesn’t do anything with his eyes, usually has 
his desk up near the window; and the book-keeper, who is con- 
stantly using his eyes, is put into the darkest corner of the room. 
The book-keeper takes an incandescent electric light and puts it 
right down in front of him, and when he bas a dark shade around 
it, he thinks he has the very best arrangement he can possibly get ; 
but you can easily picture to yourselves the result of such an 
arrangement. The whole of that light is thrown down onto a 
square of reflecting white paper, and there the book-keeper sits 
during the whole day, with eyes attuned to darkness by the wall 
in front of him, looking at a brilliantly-illuminated square which 
is playing havoc with the retinal purple. He works there about 
six weeks and then he goes and sees the oculist, and the advice 
that I give—and I think I give it perhaps fifty times a year to 
book-keepers—is to have another light, and preferably a bright 
gas light, placed just above and behind their heads in such a way 
as to brilliantly illuminate the wall in front of them. With that 
modification they go along very well, and I think I can safely say 
that I know of one hundred book-keepers who have taken off their 
spectacles and have had no further trouble with their eyes, and all 
they did was to put this extra light behind their heads. 

Another thing: a book-keeper who works continuously in an 
artificial light should not have white books; the paper should have 
a slight tinge of yellow, so as not to have a white reflected light 
from the books. That would be a great advantage if you could 
only bring people to realize its value. 

One of the great paper companies advertises to furnish special 
papers for books, and I hope they will be more generally used. 

With regard to the light of the walls, I would say that I have 
had a curious experience in this matter. I never used to think 
anything about walls; there was nothing in the books about walls, 
and I had never heard them considered in the matter of illumina- 
tion. But here was another instance where I learned something 
of value from the ordinary experiences of every-day life. 

I had a series of patients, school-children, who came from 
Gloucester, Rockport, or somewhere out of town, and after six or 
seven of them had come from the same town, it occurred to me that 
they came from the same school; and so I made inquiries about 
the situation of that school. The facts were these: they had built 
a new school-house and made the windows as big as possible. On 
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one side of the school-house was the ocean, and on the other side 
was a large pond, or an inlet of the sea, I forget which, so that 
the light came up reflected from the water on both sides. There 
was plenty of light without painting the walls at all, so they were 
left with the white skimming of ordinary plaster. It played so 
much mischief with the children’s eyes that I advised the parents 
to take their children out of the school. Pretty soon a gentleman 
came in to see me and said, “I am a school committee-man from 
(wherever it was). We understand that you are advising the 
people to take their children out of the school because you claim 
that the walls are injurious to their eyes. Now, of course, we 
want to have everything about the school-house all right, and I 
would like to know what color we shall paint those walls?’ Well, 
he posed me. I didn’t know. So I thought a few moments and 
said, “ Well, I'll have to consider that question and let you know 
later.” I looked through the books again; I inquired of all my 
colleagues, and none of them seemed disposed to help me,—at any 
rate, I didn’t get any practical advice, and so I started in from the 
scientific end to see if I could find out anything in regard to the 
irritability of certain colors on the retina. I found that at the 
red-yellow end of the spectrum the rays were all irritating, while 
the green and blue were not until you get away out into the violet, 
which is very dangerous. The deductions to be drawn from those 
investigations, therefore, were that if you want to paint the walls 
of a room so as to have the most light and have it agreeable, you 
must put into a light color a tinge of blue or green. It is not 
necessary that it should be a pronounced blue or green, but just 
enough to take off the annoyance from a white wall. The thing 
was very prettily illustrated in my own case when I built a house 
at the shore. It was built on a high cliff, about sixty feet above 
the water, and when the sun is shining the light is strongly 
reflected from the water into the house. The house was not com- 
pleted until some time in June, and we moved in without waiting 
for the walls to be painted, and the result was that we had trouble 
with our eyes that summer, so that by the next season we had the 
walls colored and there has been no further annoyance. In deciding 
on what colors to use, I went to a decorating firm here in the city 
and said that I wished to talk with some one about the proper 
colors to use in such a place. A man went down with me to the 
house to look at it from a decorative point of view. I did not say 
anything about my notions as to color, as I thought I would wait 
until I heard what his views were in regard to decoration. After 
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looking over the situation, he said, “Well, we must paint these 
walls very differently from what we should in the city. In the 
city, we want to have all the light we can get, and here we have 
more than we want, and we will have to make a scheme of color 
very different for this place.’ And he went to work and laid out 
a scheme of color, and what pleased me most about it was that 


every single color that he put onto the walls of that house were’ 


purely blue or green, and he arrived at it from a practical, decora- 
tive stand-point, probably without knowing the reasons why such 
colors were the best. 

I also had an opportunity for studying this thing when I moved 
into my new office. I wished to have the rooms as comfortable as 
I possibly could for the patients, and so I put onto the walls of the 
waiting-room a very pale, yellow-green. It is just about the color 
of the newest leaves of the Japanese ivy when they first come 
out, before they turn a dark green. It isa very light green, and 
the result is amazing. People come in there with irritable eyes 
and inflamed eyes and they sit there with their eyes wide open, 
in a room which has three windows and into which the sun is 
shining all the time. In my office up-stairs, where I meet the 
patients for consultation, I wished to have the room colored in 
such a manner that the light would not affect their eyes, and 
there I used a dark chocolate brown. That room you cannot 
illuminate with four gas-burners nearly as much as you can the 
one below with one,—in other words, those colors absorb the light, 
and down-stairs there is practically no light lost, and yet my 
patients are just as comfortable in the waiting-room down-stairs 
as they are in the office. 

Since this matter has been brought so much to my attention, 
I have had several conversations with educators in regard to 
school:‘rooms, and especially with a gentleman by the name of 
Stone, who is connected with the schools of Cambridge, who has 
given considerable attention to this subject. And they have a new 
school-house there which he has decorated, and on his invitation I 
went over to see it. The walls have less green than mine,—in 
fact, you would hardly know they were green if you did not look 
closely; and there is another peculiar feature about that school,— 
they have no black-boards. They are green-boards. The reason 
of it is that they noticed that many children complained of their 
eyes when they came to the black-board work. It seems there is 
a certain grade in the schools nowadays where the black-board is 
used a great deal, and they found that many children, who always 
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managed to get along up to that period, would have trouble with 
their eyes, and they decided that it must be that the contrast was 
too great between the black-board and the white chalk, and so they 
had the boards painted green. They are dark, almost black, but 
still distinctly green. It is an experiment as yet, but so far, at 
least, it appears to be successful, and I hope it is going to prove the 
solution of the difficulty which brings so many children yearly 
to the oculist. 

So if you wish to have a room well lighted, you should put into 
the color of your walls a tinge of blue or green; you can then 
have them fairly brilliant and still have them comfortable. If 
you do not want the light reflected at all and yet wish to have 
a color comfortable to the eye, then you must paint it a brown; 
but, of course, such a color would not be suitable in a room 
where you were going to do mechanical work. In my office it 
would be impossible to do comfortable work a few feet from the 
window. 

Dr. Banfield.—I work by a west light, and in the summer-time, 
when the sun gets round so as to shine directly into my window, 
the light becomes too strong for either myself or my patient, so 
that I have had placed outside my window a cream-colored shade, 
and the light comes through that. And as it comes to me in that 
way it is bearable and comfortable to work by, and not only is this 
arrangement desirable for modifying the light, but it also keeps the 
sun off the window and reduces the heat. 

Dr. Briggs.—Since Dr. Hamilton’s trouble with his eyes, which 
was supposed to have been caused by working in a bay-window, I 
have experimented to see if I found any difference in my own case, 
and I have not been able to find that it made such a difference as 
has been claimed for it. In the morning with the easterly light I 
do not get any cross light from my west window, because I am in 
the way of it, and in the afternoon, with the strong light falling 
direct on my work, as far as I can see, the light from the east 
window does not appear to be much of a factor in the matter. 

It seems to me this peculiarity about the color of the walls is 
perhaps more of the key-note in these cases than we have realized, 
and I was wondering if that was not as much the trouble in Dr. 
Hamilton’s case as the cross light. The walls of his operating- 
room have a very light yellow tint, which, according to Dr. Stan- 
dish’s remarks about color, is irritating,—my room is covered with 
a flock paper, of an olive color,—and it occurred to me that with 


all his shades up and the room a blaze of light, possibly this color 
2 
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might be the cause of his annoyance. I had never had any trouble 
with my light, but I was anxious to avoid trouble, and as I say, I 
experimented to see if it made any difference in shutting off my 
different windows, and I have not found it to be so. 

I have very good sight, and the only trouble I have found has 
been in reading at night by electric light. I have lived in hotels 
for several years, and in reading there has been this slight annoy- 
ance that I speak of, nothing serious, but as my little boy expressed 
it, “ your eyes look as if the sand-man had been around ;’ there was 
no marked inflammation, nothing but what would disappear by 
morning. For the last two months I have been out of a hotel and 
I have been using gas-light again, and I have had no trouble what- 
ever, so that for ordinary purposes I have found that electric lights 
are very annoying to my eyes. 

Dr. Robinson.—I would like to ask Dr. Standish if he considers 
an oil-lamp a good light to read by if properly shaded. 

Dr. Standish—There is only one objection to the oil-lamp that 
I know of, and that is the heat from it. The eye is always moist 
from its own secretion, and this heat affects the external layer of 
the eye by drying up this moisture, and it can be proved by exami- 
nation to be injurious. But if your light is sufficiently good so 


that you can sit a reasonable distance from it, I think an oil-light 
is 2 very good light indeed. 
The thanks of the members unanimously voted to Dr. Standish. 
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Tue regular monthly meeting of the American Academy of Den- 
tal Science was held at Young’s Hotel, Boston, Wednesday evening, 
February 5, 1896, at six o’clock, President Andrews in the chair. 

President Andrews.—Gentlemen of the Academy: It becomes 
my pleasant duty to announce the programme of the evening, and 
I would state that we have with us as guests Edward Cowles, 
M.D., Superintendent McLean Insane Asylum; George H. M. 
Rowe, M.D., Superintendent Boston City Hospital; John L. Hil- 
dreth, M.D., Cambridge; Walter Channing, M.D., Brookline; 
Charles E. Woodbury, M.D., Massachusetts State Inspector of 
Alms and Reformatory Institutions, and Dr. Mackey, of Boston. 

We have as our essayist to-night a gentleman who comes a long 
distance to give us, as he told me six months ago, what he him- 
self considers one of his ablest papers, entitled “ Dental and Facial 
Evidences of Constitutional Defect.’ 

I have the honor to introduce to you this evening Eugene S. 
Talbot, M.D., D.D.S., of Chicago, Illinois. 


DENTAL AND FACIAL EVIDENCES OF CONSTITU- 
TIONAL DEFECT. 


BY EUGENE S. TALBOT,! M.D., D.D.S., CHICAGO, ILL. 


Every observant practitioner has noted the contrasted tempera- 
ments of his patients, their varying mental and physical character- 
istics, their differing resistance to pain and disease, and their re- 
sponse to treatment. Certain cases occur to every dentist in which 
local states do not explain the facts. In the same family it has been 
noticed that while with one child eruption of the teeth is marked 
by no extraneous morbid phenomena, in another convulsions and, 
perchance, death result. In adults tooth-extraction has been 
noted to cause fatal hemorrhage, and in children gum-lancing has 
had the same effect. Enamel and dentine discolorations, varying 
from whitish brown to black, occur without local cause. Teeth 
normally developed display erosions and abrasions in places where 
friction from occlusion is impossible. This is especially noted in 
ataxics, paretic dements, and victims of constitutional dyscrasia. 





? Fellow of the Chicago Academy of Medicine. 
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Lipomatosis, or morbid corpulency, an expression of the gouty 
diathesis in children, for example, is often attended by jaw and 
tooth deformities, irritability, suspiciousness, capriciousness, and 
lack of will power. The degenerate classes (congenital blind, con- 
genital deaf-mute, epileptics, neuropaths, one-sided geniuses, hys- 
terics, lunatics, paupers, prostitutes, criminals, etc.) are more sus- 
ceptible to disease and have greater mortality than normal persons. 
The principle underlying this fact was recognized by Hippocrates 
twenty centuries ago, who also pointed out that even normal per- 
sons react differently to disease. In one the disease expends itself 
in pyorrhea, in another gout of the great toe, in a third it 
appears as catarrh, in a fourth as biliousness, and in a fifth as men- 
tal depression. These constitutional variations may reveal them- 
selves in local expression, as in supernumerary and deficient tuber- 
cles and teeth, variations in jaw size, in septum deflection, in 
turbinated bone, and in mucous membrane hypertrophy, with re- 
sultant adenoid vegetation. 

Miller, of Berlin, deserves all possible honor for his clear 
demonstration of tooth decay in its primary etiology. It is a trite 
but somewhat defective truism that to know the cause is to know 
the remedy. The truism is defective in not recognizing any but an 
immediate cause. Behind this last, operate the more important 
remote or predisposing factors. The germ must have its culture 
medium. The immediate cause alone does not explain tooth-decay 
in constitutional disease in pregnant women, in school overstrain, 
and in the climacteric period between forty and fifty years of age in 
both sexes, ete. In those states oral antisepsis, hygiene, and prosthesis 
alone fails. Recent researches anent acromegaly certainly demon- 
strate that constitutional factors underlie tooth and bone-growth, 
and give a logical developmental explanation for what many den- 
tists have clinically found to be a fact. While constitutional 
physical expressions of defect are often recognized at birth, the 
mental are not observed until later in life. Various tests are laid 
down for determination of deficiencies. Lombroso and Dana lay 
down the very broad rule that children who differ from their 
parents are of necessity degenerate. This claim is entirely too 
sweeping. The parents are the expression of many generations. 
A child may be perfectly healthy, yet present all the characteristics 
of grandparents; in other words, be an atavism, or “ throw back.” 
The mental state of the mother during pregnancy must be accepted 
as a factor, despite its denial by a few belated followers of Weiss- 
man, who himself bas lately admitted maternal nutrition as an 
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influence in variation. This factor explains the birth of several 
healthy children followed by the birth of a degenerate with a club- 
foot, cleft spine, ete. Again, children who resemble either one or 
the other parent are not infrequently degenerates. A dietetic fad 
for pregnant women propagated by a Hahnemanniac, now a faith- 
healer, produced what some mothers called “ fruit diet” babies,— 
irritable, feeble defectives, in marked contrast with previous chil- 
dren. The women pregnant during the siege of Paris found the 
child born thereafter so uniformly defective that, among the middle 
and working classes, “child of the siege’ was a synonyme for 
“doomed child.” These children had enlarged thyroids, cleft 
palates, cleft spines, irregularities of the jaws, teeth, ears, and eyes, 
as well as decided susceptibility to nervous and other constitutional 
diseases. 

The farmer who desires certain results not only looks after his 
seed, but the soil in which it is placed. There has long been a 
dental bias to regard the seed (the local manifestation) as the only 
thing of importance, while the soil (the constitution) can be safely 
disregarded. There is, however, a growing tendency among all 
specialists to examine into the state of the body asa whole. The 
eye surgeon takes into account gouty and rheumatic states, not to 
speak of born defects. The gynecologist does the same. The 
surgeon looks cautiously into the general health before perform- 
ing grave operations. The dentist, warned by his encounters with 
the bleeder diathesis, is beginning to do the same. Underlying 
many of these constitutional states which are the sources of such 
dangers, noticeably the “bleeders,’ is the condition known as 
degeneracy. The term of late has become popularized, and there- 
fore needs definition. A degenerate, scientifically, is a person 
whose brain and nervous system is unstable from inherited or 
acquired taint in the parents, who has in consequence undergone 
imperfectly the embryologic changes to a higher type in tissues 
or organs, and therefore exhibits tendencies liable to extinguish 
the race, as a type, under the usual conditions of the struggle 
for existence. While the majority of alienists, embryologists, and 
teratologists have recognized this state fur decades, the science 
of the subject was first formulated half a century ago by Morel, 
of France, and has since been carried to its greatest and, it must 
be admitted, rather unjustifiable extreme by Lombroso of Turin 
and his followers. To Lombroso’s industry in collection of facts 
the world owes a debt which outweighs any evil resultant on his 
rather rash generalizations. The degenerate, according to Morel, 
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exhibits various physical abnormalities which were supposed to 
be marks of heredity, and to which he gave the name “stigmata,” 
or signs of degeneracy. The bones are, as to growth and develop- 
ment, most completely under the control of the nervous system. 
An osseous system normally developed usually denotes (other 
things being equal) a good physique. When the parts are not 
in harmony, “stigmata” of degeneracy appear. The stigmata of 
other systems are not so easily detected. 

Lombroso claims that these stigmata so mark the degenerates, as 
a class, that, while they depart widely from the parental race type, 
they so approximate each other as to constitute a type, “the de- 
generate,’ which is a constant variety. While there is a certain 
truth in this, still the position of Lombroso is too absolute, since 
stigmata occur in normal persons as expressions of factors outside 
the field of degeneracy. 

Stigmata of degeneracy may be confined to either the nervous 
or general system, while the other may not be materially affected. 
A congenital deaf-mute may be of fairly developed physique, while 
badly deformed individuals may have normally developed brains. 
In more marked degenerates (idiots, epileptics, prostitutes, and 
periodical drunkards) every part of the body may be more or less 
affected. These data are of special importance as clearing the 
ground for proper discussion of facts. 

The higher and older the civilization the greater the evident 
degeneracy. In European countries more stigmata are observed 
than in this country; in New England more than in the West. 
More stigmata occur among the nobility of Europe than among the 
general population; the same is true of the American “society” 
class. 

More investigations have been made and more has been written 
upon this subject of degeneracy by the French, Italians, Scandi- 
navians, Germans, and Americans than by the English. Nothing 
appears in dental literature on this subject except so far as the 
dental arches are concerned. With this relationship dentists are 
chiefly concerned, and, the ground having been cleared, it is here 
fitting to discuss from a dental stand-point the various lesions of 
the oral cavity in their relation to systemic conditions. The fol- 
lowing table by Moreau,’ the alienist, outlines the classification of 
conditions more clearly than anything that has come under obser- 


vation. 





1 Morbid Psychology. 
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TABLE A. 


NERVOUS AND HEREDITARY CONDITIONS OF IDIOSYNCRASIES. 


Science. : 
Exceptional intelligence. . Arts. rio 
alnting. 
Letters. 
( Paretic dementia. 
Paralyses. 
Brain. Tumors. 
Brain softening. 
Congestion. 
Softening of spinal cord. 
Myelitis. 


Lesions of the nerve-centres. + 


Spinal cord. 


( Epilepsy. 
Chorea. 


Neurosis Stammering. 
Convulsive fits. 


| Hysteria. 


Utopians. 





Eccentrics. 
Mixed conditions. 
Prostitutes. 


Intellectual 


Criminals. 
Unstable. 
, External. 
Neuralgia Internal. 


Emotional states 


Symptomatical. 


f 
| Acute insanity. | Idiopathic. 
Alcoholic. 


| 
Psychoses { Imbecility. 


Idiocy. 


General insanity. 

{ Dementia 

" \ Partial insanity. 

| Congenital blindness. 


Chronic insanity 


Anesthesiz. 
Deafness. 
Hyperesthesia. 


Special and general conditions of the senses . . 
Rachitis. 


For the purpose of comparison, I present from my own work! a 
table prepared from a dental stand-point independently thirty years 
after Moreau. There is a close similarity; the differences are 
only such as must occur in the course of three decades. 





1 Etiology of the Osseous Deformities of the Head, Face, Jaws, and Teeth. 
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TABLE B. 


( Crime. 
Ethical * degen- ; Prostitution and sexual degeneracy. 
eracy. 1 Moral insanity, pauperism, and ine- 
[ briety. 


( Intellectual degeneracy. 
Paranoia. 

Adolescent insanity. 
Periodical insanity. 
Hysteria. 

Epilepsy. 

Neurotics. 

Genius. 

| Idiocy. 


Intellectual de- 
generacy. : 


Cerebral. ... 





Sensory degen- ¢ Deaf muteism. 
eracy. Congenital blindness. 


Lymphoid degeneracy. 
Tissue instability. 
Nutritive degen- ; Plural births. 
eracy. : Bleeders. 
| Excessive fecundity. 
L l Gout. 
. Various congenital and hereditary disorders. 
r Jaws. 
Cleft palate. 
Teeth. 
evicatiive — \ and allied male states. 
Cloacal conditions 
+ Horseshoe kidney and allied states. 
Cyclopean monstrosities. 
Ameliacs and polymeliacs, club-feet, etc. 
Plural mamme. 
Simian muscular and bony states. 
L Liver, and other organ reversions. 


Local reversional 
tendencies. 





As the functions of the nervous system are not merely to 
govern motion and sensation, but to control nutrition, defects of the 
nervous system in this latter particulgy may produce acromegaly 
or other excessive and arrested developments of tissue. This may 
influence the body as a whole, producing a “Tom Thumb” or a 
Chestnut Street, Philadelphia, policeman, or may affect parts only, 
as the face from the lower border of the orbits down, including 
masticating surfaces of the upper molar teeth. The upper part 
of the body as far down as the pelvis may be normally developed, 
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while the lower limbs and feet (frequently seen in club-feet) are 
undeveloped. 

From this factor in nervous functions results the osseous expres- 
sion of degeneracy in the defective classes, which expression, as 
will appear on analysis of the different classes, varies greatly. The 
prostitute, according to the researches of Pauline Tarnowsky, 
Solliér, Lombroso, and myself, present the most decided stigmata 
of all classes of degenerates. In them intrinsic rather than ex- 
trinsic causes play a large part. Even professional thieves are less 
decidedly a type of defectives. Their ancestry reveals a great 
proportion of syphilitics, alcoholics, sexual or other criminals, 
hysterics, and neuropaths. 

Dr. Tarnowsky’s researches show the professional prostitute to 
be a degenerate being, who is a subject of an arrest of development, 
tainted with a morbid heredity, and presenting stigmata of physical 
and mental degeneracy fully in consonance with her imperfect evo- 
lution. The degeneracy due to an imperfect organization in prosti- 
tutes principally appears in the frequency of skull deformities 
(forty-four and one-third per cent.) and deformities of the face 
(forty-two and two-thirds per cent.); by numerous anomalies of 
the ears (forty-two per cent.), and of the teeth (fifty-four per 
cent.). 

The mental stigmata appear as a more or less marked intellec- 
tual feebleness, in a neuropathic condition, in a notable absence of 
moral sense. 

Lombroso, on examination of fifty prostitutes, found exagger- 
ated lower jaws twenty-six times, plagiocephalia twenty-three 
times, asymmetrical noses eight times, prominent zygome forty 
times. 

In order to determine if such conditions existed in this country, 
I made, together with Dr. Harriet C. B. Alexander and Dr. J. G. 
Kiernan, some researches in the Chicago Bridewell. The inmates 
here are the least intelligent of any of the class. The researches 
are necessarily far from complete, owing to the difficulties under 
which such researches must be made in cases of persons with short- 
term sentences. They were, however, habitual cases, some being 
in the institution from time to time for twenty years, and most of 
them criminals. The number examined was thirty. All showed 
marked stigmata. 

V-shaped dental arches 
Partially V-shaped dental arches 
Semi- V-shaped dental arches 
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Saddle-shaped arches 
Partially saddle-shaped arches 
Semi-saddle-shaped arches 


The jaws in some cases were so badly deformed that frequently 
two deformities would be upon the same jaw. 
High and deformed zygomx 
Deformities.of the face 
Arrest of lower jaw 
Arrest of bones of face 
Abnormal noses 


The teeth were all irregular and badly decayed: sixteen showed 
discoloration of the enamel; nine, wearing away of enamel. 
Supernumerary tubercles were numerous, and eight were minus 
third molars in the upper jaw, and six in both jaws. 

Hypertrophy of the jaw and alveolar process was common, and 
all had more or less tartar upon the teeth. 

My object in dwelling upon this class of degenerates will be 
shown later on. Much more could be said on this subject, but 
enough stigmata has been demonstrated to show that this class is 
very low in the scale of human evolution. 

For the purpose of comparison I present the findings of one 
particular variety in the other defective classes. 


TOTAL DEFORMITIES IN THE JAWS OF IDIOTS. 
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TOTAL DEFORMITIES IN THE JAWS OF THE DEAF AND DUMB. 
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TOTAL DEFORMITIES IN THE JAWS OF THE BLIND. 





! | 
| | Partial [Saddl 
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Sex. ‘Normal jaw. | lower jaw. | upper jaw. | arch.| arch. V-sha rt 
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One case cleft palate. 


INSANE TAKEN AS A WHOLE. 
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In one hundred professional men and expert mechanics, which 
come under the head of Geniuses, the following results were 


obtained: 
DEFORMITIES OF THE JAW. 


Partial V 


Other deformities of the head, ears, face, thyroid glands, etc., 
were very markedly developed among these degenerates. 

From these tables it is observed that from sixty to ninety-five per 
cent. of at least one type of deformities occur among degenerates. As 
the ear varies enormously with the same class of persons, it is not 
surprising that, as Morel showed half a century ago, a demonstra- 
tion which my own experience corroborates, the ear should be most 
frequently affected by degeneracy ; next for the same reason come 
the jaws and teeth, and finally the head and face. Abnormal 
development of all is strong evidence of degeneracy. The data 
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given are, with the exception of the geniuses, from inmates of 
public institutions. These considered as degenerates are the ex- 
treme wrecks,—wrecked by bad inheritance, but wrecked also by 
surroundings. Furthermore, degeneracy may be evident only in 
the return to bird and reptile states of the lever which produce 
hereditary gout, etc. Here the otherwise normal individual will 
present stigmata of degeneracy, while his less fortunate brother 
will be one of the defectives. These classes of apparently normal 
persons are numerous. One neurotic child receives good school 
training and lives a long life with only perchance a tendency to 
gloomy views of life. This was the case with Schopenhauer, the 
German philosopher. Several other children are wrecked by bad 
parental or school training. Some, however, survive even this, and 
their defect is shown only in an undue tendency to superstitious 
belief. This was the case with the novelist George Eliot, as Dr. 
Harriet C. B. Alexander has shown; another may inherit or acquire 
an inactive liver, like the author. As the extreme cases, therefore, 
only reach public institutions, the amount of degeneracy encoun- 
tered by the dentist cannot well be over-estimated, since he sees from 
the nature of stigmata a larger number of relatively normal de- 
generates than the physician. Degenerate ears do not come to the 
otologist, since their function is apt to be normally performed. 
Degenerate teeth and jaws do not perform their functions 
normally, or, if they do, they interfere with the comeliness of the 
patient. It is not exceeding the mark to claim that from fifty to 
seventy-five per cent. of the dentists’ patients are degenerates ; 
hence it is well to examine the lesions of the tissues of the mouth, 
bearing in mind the fact that all such cases possess a defective 
nervous system. 

Acromegaly and arrested development of the face, jaws, and 
teeth are almost invariably associated with degeneracy, although 
many cases are due to heredity or maternal worry and innutrition ; 
yet cleft palate and harelip are the noticeable defects at birth. In 
all of these cases, with the exception noted, the extent of the 
deformity is not noticed until between the ages of twelve and 
eighteen years. These develop with the second set of teeth, and 
the position of the jaws to each other are thus expressed. Arrest 
of the upper jaw means a V or saddle arch; arrest of the lower, a 
saddle arch or an undeveloped chin. Acromegaly of the jaws and 
alveolar process are frequently noticed. Enlargement of the body 
of the jaws, of only one, or of the alveolar process, upper or lower, 
may occur. If the excessive development commences early, with 
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the development of the second set of teeth (enlargement of the 
alveolar process is usually excited by the irritation of the erupting 
teeth), it will continue, and the teeth will be carried forward and 
laterally, causing space between. Frequently the enlarged alveolar 
process is only observed at the posterior part due to the eruption 
of third molars. In these conditions we frequently find small 
teeth when the germs and teeth are missing: they are invariably 
associated with a defective individual. 


ACROMEGALY. 


Acromegaly may affect the body as a whole or parts. At the 
Dunning Asylum is an idiot whose body is nearly normal, but whose 
head, hands, and feet are twice the normal size. The jaws are 
large in proportion. A German leader in an orchestra has a head 
and face excessively developed, jaws and teeth very large. A 
Hebrew, who died of phthisis, had a lower lip so excessively de- 
veloped that when drawn up it completely covered his nose. He 
possessed a very small upper jaw with V-shaped arch; the lower 
jaw was prognathous. Teeth were badly decayed, and there was 
an excessively large quantity of tartar. Such cases are frequently 
seen among our asylum patients, and are not uncommon in our 
daily practice. 

The report of the work in the clinics of the Breslau Royal Uni- 
versity includes a case of dental deformity in akromegalia in a mill- 
worker, always in good health, and from a healthy family. After 
serving his time in the army, in 1877, he noticed an enlargement 
of his hands and face, which grew for about three years, and then 
ceased. The patient is short, stout, rather heavily moving, though 
strong and strikingly pale, especially the lips and eyes, and the face 
puffed. The speech is slow, the thoughts inactive. The lower part 
of the face is strongly developed and the lower jaw and the upper 
lip protrude, allowing the forehead and skull to retreat. The lower 
jaw measures fourteen centimetres from chin to jaw-angle, and 
carries strongly developed soft and spongy lower lip. Its thickness 
is two and a half centimetres. The lower jaw projects at least one 
inch over the upper one. The distance between the lower wisdom- 
teeth is 6.8 centimetres, their connecting line with the lower central 
incisors measuring 4.9 centimetres. The distance between the wis- 
dom-teeth in the upper jaw is four centimetres, and on their con- 
necting line with the central incisors 3.2 centimetres. The teeth 
are quite decayed; those of the lower jaw do not strike their 
opposites. The upper jaw is normal. Especially curious appears 
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the widening of the tongue; it is soft, its mucous membrane 
much wrinkled and folded; it is movable in all directions, though 
with some difficulty. The skin on the face is somewhat thick, 
faded, and weak. The facial bones show no softening. The neck 
is short and thick, but no swelling of the thyroid gland exists. 
The chest is well rounded, of normal volume. 


SUSCEPTIBILITY TO PAIN. 


Pain susceptibility is, all things considered, less in the lower 
than in the higher types, but dread of pain has greater effect in 
the lower than in the higher. While degenerates suffer less from 
pain than the higher types, they dread it more, hence the fre- 
quent dangers in dentistry among this class. The dread acts like 
a shock. 

Corpulent children, people suffering from disease, neurotic indi- 
viduals, due to nervous strain, are the classes most susceptible to 
pain in dental operations. 


LIPOMATOSIS OR MORBID CORPULENCE IN CHILDREN, 


Ebstein and other authorities have shown that obesity or ex- 
cessive corpulence is an expression of the same trophic disorder as 


gout and rheumatism. Ere forty years, the period of involution 
especially, and ere puberty, such corpulence is attended by marked 
trophic change in the tissues of the body, whence the deficiencies 
already noted in fat children who readily fall victims to all sorts of 
microbic invasion, and whose cardiac and vasomotor state predis- 
poses them to serious disorders. 


DEGENERACY OF THE NERVOUS SYSTEM AFTER FORTY YEARS OF AGE. 


The period of life between forty and sixty is to a man a period 
of involution when certain functions are ceasing to be active factors 
in the life of the individual. The structures devoted to retrograde 
metamorphosis assume predominance, and the arterial system shows 
a tendency to fatty change. This most often occurs between forty- 
five and sixty, but cases at forty are far from infrequent. In both 
sexes at this period, as at puberty, there is marked tendency to 
nervous disease. The changes, of what may well be called the 
climacteric, are the results of deficient power of supplying nutri- 
tion rather than excess in utilization; hence the primary changes 
of the arteries and their secondary consequence in the bones and 
teeth. Sudden marked changes in the teeth are very likely to take 
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place, such as abrasion, erosion, decay, and discoloration, which are 
noticed throughout this paper. 


DEGENERACY OF THE NASAL CAVITY. 


Hypertrophy of the bones of the nose, mucous membrane, 
adenoid vegetation, and catarrh are associated with stenosis of the 
nasal cavity, deflection of the septum, arrested development of the 
superior maxilla, including mouth-breathing, V-shaped arch, and 
premature ossification of the bones of the base of the skull. One 
is not caused by the other, but all are due to the same cause,—de- 
generacy. Such conditions can be recognized at a glance, from the 
undeveloped appearance of the face. 


NYMPHOMANIA AND THE TEETH. 


In every community exists a class of women, married and 
single, whose status in society would seem to indicate that their 
morals were of the best, but who in secret are demi-mondaines. 
Their characters are familiar among all classes. They present the 
same stigmata as those confined in public institutions. That pros- 
titution is an inheritance is aptly illustrated in the history of Al- 
phosine Plessis, idealized by Alexander Dumas in “Camille.” Her 
paternal grandmother, who was a half prostitute, gave birth to a 
son by a country priest. This son was a peddler by trade. The 
maternal great-grandmother was a nymphomaniac, whose son mar- 
ried a woman of loose morals, by whom a daughter was born. 
This daughter married the peddler, and their child was Camille. She 
had undoubtedly the powerful perverted sexual instincts of her 
class. She died childless early in life from consumption. Children 
with this inherited taint, even if put into better surroundings, 
usually prefer debauchery when they grow up. Man is susceptible 
to many crimes, but woman diverges from the beaten path in the 
direction of the least resistance. These women, as a rule, possess 
fine features and are good looking. This is due, in many cases, to 
the fact that the bones of the face are arrested in development, the 
person retaining the childish features throughout life. 


TEETHING, GUM-LANCING, AND EXTRACTION. 


Nothing satisfactory has been written upon the subject of teeth- 
ing explanatory of the causes of the systemic disturbances so 
immediately associated with physiological dental evolution. 

Eruption of the teeth is a natural process, and, like child- 
bearing, should be accomplished with very little pain. The ex- 
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perience of physicians and dentists, however, demonstrates a 
different state of things. Not only do children often suffer in- 
tensely while the teeth are erupting, but convulsions and even 
death may ensue. 

J. W. White’ says, “It is rare for a child to pass through the 
period of dentition without more or less manifestations of suffering, 
and frequently there are serious and alarming disturbances of the 
health.” 

Close observation has shown that in a family of ten children 
only one passed through the evolutionary stage of teething without 
constitutional disturbance. A family of six children (five girls and 
one boy), had most alarming symptoms during the period. 

One of the oldest theories as to the cause is that the tooth or 
teeth pressing against the gums produces the pain, another that the 
backward pressure of the teeth upon the superior or inferior nerve 
is the cause. 

White further says, “In estimating, therefore, the mischief 
which may result because of a lack of accordance between the 
eruption of a tooth and the absorption of the tissues which impede 
it, we may imagine the sensitive nerve—which, when exposed by 
decay, is so intolerant of contact even with the atmospheric air— 
held between the bony socket and the sharp edge of the incomplete 
root by the backward pressure of the resisting gums, thus giving 
rise to a true toothache, comparable only to that exquisite torture 
which is experienced in after-life from an exposed and irritated 
pulp.” These, together with the undeveloped nervous system, are 
supposed to be the cause of the systemic disturbances. It would 
seem, however, that since the nervous system is undeveloped, there 
is less sensitiveness to pain, and although the immediate cause is 
the erupting tooth, other and far greater predisposing causes than 
have as yet been advanced must be looked for. 

Dr. Harriet C. B. Alexander,’ in a very able series of papers 
upon the subject of “ Acute Mental Symptoms in Children,” has 
shown that the brain and nervous system of children are frequently 
unbalanced; a lack of equilibrium manifested in manners and 
actions. 

From observation, I am convinced that those children who 
suffer with complications in teething are the victims of an inherited 
or acquired neurotic constitution; while the advancing tooth or 





1 The Mouth and Teeth. 
2 Medical Standard, April, May, June, 1893. 
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teeth is the exciting cause, the systemic complications are due to 
an unbalanced nervous system. On the other hand, a strong, 
healthy child, whose nervous system develops in harmony with 
the other tissues of the body, rarely suffers during teething. The 
children of the two families just mentioned were victims of in- 
herited degeneracy. The proper thing to do in such cases is to 
assist the eruption immediately,—namely, lance the gum. This, 
however, is not infrequently followed by disastrous results,—ex- 
cessive hemorrhage, and occasionally death, evidence of another 
type of degeneracy, the bleeder. Great care, therefore, should 
be exercised in ascertaining the general conditions of the child ere 
grave results appear. 

In 1872' I was called to lance the gums of a puny, sickly, 
anemic child. Although there was plenty of nourishment from 
the mother, tbe child did not flourish. I lanced the gums, but she 
died, despite all the family physician and myself could do to arrest 
hemorrhage. 

The dentist not rarely comes in contact with bleeders in extract- 
ing teeth and removing tartar, and not infrequently death results. 
I have never had a death from extracting, but I have had very 
serious hemorrhages from cleaning and extraction; one case of 
which is here of interest. In 1870 a patient came to me to have his 
teeth put in order. As is customary, I first removed the tartar and 
cleaned his teeth, which I had some difficulty in doing because of 
hemorrhage of the gums. I was unable to do more at that sitting, 
owing to the excessive bleeding, so I dismissed him. At three 
o'clock the next morning I was sent for, and found the family 
physician had been all night trying to stop the hemorrhage. After 
five days and nights I finally controlled it. It probably stopped 
on account of the weak condition of the system. The patient, 
however, remained in bed two months in a very low state. I 
learned from his physician that he had had two hemorrhages of 
the urinary tract, presumably of the bladder, and that he was 
consumptive. When he recovered, his physician sent him to Cali- 
fornia, where I lost trace of him. It would seem to the average 
dentist, reading an account of a death from hemorrhage from ex- 
traction, that there must be carelessness or neglect on the part of 





1 While each point herein made ‘is illustrated with but from one to three 
cases in practice only, it could easily be supported by numerous others from 


the author’s note-book. 
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the operator. I can assure you that the dentist who has a bleeder 
under treatment deserves the sympathy of his fellow-practitioners. 


ABRASION, EROSION, AND DISCOLORATION OF THE TEETH. 


In the “ American System of Dentistry,” Dr. Black, after discuss- 
ing this subject in thirteen and a half pages, frankly admits that 
we know very little about it. The literature of this subject proves 
that he is correct. Much has been written, but nothing developed. 
By close observation, however, a little light may be thrown upon 
the subject. Abrasion of the teeth of the ancient Egyptians, 
Peruvians, Mound Builders, Cliff Dwellers, Indians, and all those 
people who live upon coarse food is one thing, and that observed in 
civilized races to-day is another. Both are the result of friction, 
but one is a physiological process, the other pathological. One is 
a gradual wearing away of the teeth of strong, healthy, robust 
persons in their struggle for existence, the other is the result of 
tooth-softening due to a degenerate nervous system. People exist 
to-day, however, whose teeth wear away like the ancients. 

Certain able dentists claim that abraded teeth are harder and 
more dense than ordinary teeth; my observations show that they 
are much softer, and that they cut easier than normal teeth. 

Abrasion and erosion of the teeth commence more frequently 
after the fortieth year than at any other time. Occasionally, how- 
ever, they are connected with the first set of teeth and at different 
periods through life. Sometimes they are spontaneous and make 
their appearance almost immediately after illness, after severe 
mental strain, grief, or at any period in neurotic children. In con- 
nection with abrasion and erosion due to pathological conditions 
there is almost invariably present discoloration of the enamel and 
dentine. Occasionally erosion and abrasion appear without dis- 
coloration and vice versa. 

Discolorations appear frequently early in life upon the first and 
second teeth after severe illness, and frequently appear in life after 
the fortieth year. The discolorations are often seen in small spots 
upon one tooth, confined entirely to one tooth, or all the teeth on 
both jaws will become involved. Erosion will affect the whole 
surface of one tooth, or only in spots, in one or in all the teeth. 
The surface is usually polished and apparently hard, while under- 
neath, the enamel and dentine are soft. The tooth is less sensitive 
and the pulps have receded. Whenever discoloration is observed, 
the tooth is always softened; the discolored part is unusually so 
when all or nearly all the teeth are involved. The enamel can be 
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removed from the dentine with ease, and the dentine can be cut 
like horn without pain. Oftentimes the crowns will be partially or 
entirely worn away. There is usually no sensitiveness in the 
dentine, the pulps have receded, and the pulp-chamber is filled with 
uncalcified dentine. Cases of this nature illustrated in the “ Amer- . 
ican System of Dentistry” (pages 415 and 416, figs. 106 and 107) by 
Dr. Barrett, of Buffalo, N. Y. 

Dr. D. B. Freeman, of Chicago, has remarks of a similar case 
cited in the “ American System of Dentistry :” 

“The patient was a medical student, twenty-six years of age. 
The enamel was totally lacking on all of his teeth except the 
second and third molars, and even there it was deficient and 
imperfect in places. All the crowns were very much worn, those 
anterior to the molars being level with the gum line. They were 
not then, nor had they been, sensitive. He could not remember 
when they were in any other condition or in appearance different 
from that when they were presented. He said his ancestors for 
three generations, on his father’s side, had this peculiar deficiency 
of crown structure, and his three brothers and two sisters presented 
this same condition.” 

I have had seven similar cases. The abrasion, however, was 
not quite so extensive in any of them. One case deserves mention : 
Mrs. A., an American, is a born degenerate, small in stature, small 
long bones, small head, face, and jaws. Her first teeth were soft, 
decayed early, and were lost before the time for the eruption of 
permanent teeth, which teeth came in in fairly good shape, although 
a few small fillings had to be inserted. She married at twenty. A 
still-born child was the result of a two years’ marriage. At this 
time her teeth began to soften; although her appetite is good, she 
is tired all the time, and her nervous system has become depressed. 
Her teeth were all filled in good shape at the time of her marriage. 
The enamel softened and disintegrated, leaving the fillings standing 
attached to the dentine. The enamel can be removed in large 
pieces from the dentine, showing that there is but little attach- 
ment. The enamel is like chalk and can be removed readily. The 
dentine in places where exposed is but slightly sensitive. It is 
discolored and can be ground down like horn. The bicuspids and 
molars, upper and lower, are affected. The incisors and cuspids, 
while they have not disintegrated, have grown quite dark and are 
soft like the other teeth. There is no decay, though the teeth 
have soft spots in places. This wearing away is upon the grinding 
surfaces, although in most places friction does not come in contact 
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with them. A similar case is cited in my work,’—Case VIL, 
Fig. 60, p. 240. 

In my asylum investigations for the past twenty years, I have 
not failed to note the peculiar condition of the teeth in certain 
neuroses, particularly paretic dements and spinal lesions such as 
cord injuries and locomotor ataxia. I have had eighteen ataxic 
patients in my private dental practice. Three hundred and thirty- 
two dements all showed more or less abrasion. Forty-seven ataxic 
patients all showed abrasion. Post-mortem examination reveals 
tissue-change of the nerve-structure and also of the arteries. The 
trophic centres become disordered and body nutrition is impaired. 
Not only are the nails, hair, and skin affected, but the teeth soften 
and are worn away. 

In most ataxic patients and many dements, marked cupping out 
of the crowns is observed. In other forms of insanity we find a 
large percentage of abrasion as in cases due to syphilis and other 
diathetic states. 

In Egyptians, Peruvians, Mound Builders, Cliff Dwellers, and a 
few of our people whose central incisors do not lap but meet 
squarely, the motion of the jaws in mastication is quite different 
from those whose incisors lap. Abrasion takes place from the 
rotary motion of the jaws, “mill-like’; not only are the cusps 
ground off smooth, but the teeth are gradually worn away until 
the gums are reached. I have observed this condition in the first 
set of teeth. When this condition takes place, the dentine about 
the pulp-chamber and the secondary dentine is invariably dis- 
colored ; we do not find erosion in this class of patients, nor do we 
find it to any extent in asylum cases. 

In the pathological cases, however, they are quite marked. It 
seems to be associated with our modern style of living and habits,— 
that is, first softening, and then friction. Mental strain, disorder 
of the arterial and nervous systems from diseases, and a general 
change in the system are the most frequent causes of abrasion, 
erosion, and discoloration of the teeth after forty years of age. 

Two cases are of interest and identical: Mr. D:, sixty-four 
years of age, Mr. M., sixty years, both lawyers of good standing, 
both patients for twenty-one years. The teeth of both gentlemen 
were strong and well developed, and required very little attention, 
except the removal of tartar, until about ten years ago, when they 
began to soften and decay; within the last three years it was with 





1 Etiology of Osseous Deformities of the Head, Face, Jaws, and Teeth. 
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difficulty that I was able to preserve them. Mr. D. died suddenly 
September, 1892, from aneurism of the aorta. Mr. M. died Sep- 
tember, 1895, of the same lesions. Post-mortem revealed atheroma 
of the arteries, which had been going on for some time. The year 
before Mr. M. died the teeth cut like soft cheese and decay went 
on continually. Although I had taken excellent care of his teeth, 
I filled twenty-three cavities two months before death. Abrasion 
of the teeth commenced when the gentlemen were about fifty 
years of age, and had gone on to a great extent at the time of 
death. It will be observed that I make no distinction except 
locality and color in the three conditions, abrasion, erosion, and 
discoloration of the teeth, all being the result of disorder of the 
nervous system. 

We do not have to go far to corroborate the views herein ex- 
pressed, that these lesions are due to trophic changes. 


ABRASION, EROSION, AND DISCOLORATION, 


The bone changes so prominent a trophic feature in locomotor 
ataxia were necessarily, as Duchenne de Boulogne pointed out two 
decades ago, accompanied by changes in the tecth. At the meeting 
of the French Association for the Advancement of Science, August 
30, M. T. David read a paper upon lesions of the teeth in loco- 
motor ataxia, based upon the analysis of a single case. The most 
important of the conclusions arrived at were: The alterations con- 
sisted of a rapid decay of the anterior part of the crown of almost 
all of the teeth. The altered substances assumed the consistence 
of touch-wood of a reddish color. The enamel still retained its 
polish but not its hardness. Beneath those parts of the pulp had 
been produced a new layer of secondary dentine, and in most of the 
front teeth the pulp-cavity was filled up. These alterations had 
nothing in common with caries, and must be referred to nutritive 
disturbance resulting from the lesion of the central nervous system. 
The changes are analogous to those which have already been ob- 
served in the nails-in locomotor ataxia. They then establish a 
pathological relationship between organs: already connected by a 
common epithelial origin. Locally these alterations recognize for 
their immediate cause a functional disturbance or a lesion of the 
dental pulp. The atrophy shown to exist would be quite com- 
parable to that observed in the eye under similar circumstances. 
What is true of locomotor ataxia is true of its closely allied nervous 
disease, paretic dementia, or paresis. ; 

In sixteen ataxic patients under my care for dental services, all 
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possessed marked abrasion with considerable cupping. Out of 
twenty-nine cases of locomotor ataxia in our public institutions, 
twenty-eight had marked abrasion, and one was not sufficiently 
advanced to call it a decided case. The physician in charge was 
not quite certain of his diagnosis. 

I have observed three cases: One, a Pole twenty-six years of age, 
had good sound teeth until his back was broken. When I saw 
him, eighteen months after, all of his teeth showed marked abrasion 
and cupping. Another, an Austrian forty-five years of age, had 
his back also broken. Both men were paralyzed in the lower limbs. 
The latter also showed marked abrasion. A very interesting case 
is that of Lee Soy,a Chinaman. He has lived in America twenty- 
seven years, and has had locomotor ataxia eight years, the result 
of syphilis. Abrasion presents itself on all the teeth. The molars 
and bicuspids are cupped out. 

Dr. Edward F. Keefe, of Chicago, who has quite a large prac- 
tice among Hebrews, has a large number of patients suffering 
from erosion. Although he is preparing a paper upon this sub- 
ject, he has kindly allowed me the use of some of his cases for this 
paper. 

Mr. E., forty-six years of age, of nervous temperament, suffered 
with indigestion. All the anterior teeth, upper and lower, badly 
affected ; had had this condition seven years and seven months. 

Mr. S., forty-five years of age, health good; six years ago had 
nervous prostration. At this time the erosion took place. Is now 
in good condition. The erosion has stopped. 

Mr. H., forty years of age; nervous temperament. Can’t re- 
member when erosion began; has just noticed it. 

Mr. S., forty-six years of age. Duration, five years. No history. 
Upper left incisor and cuspid. 

Mr. M., thirty-three years of age. Duration, one year. Ner- 
vous temperament. Upper right and left bicuspids and one molar. 

Mr. B., forty-one years of age. Duration, two years. Nervous 
temperament. Upper and lower incisors and bicuspids. 

Mr. M. No history; sixty-five years of age. Upper incisors 
and right cuspid. . 

Mr. K., sixty years of age. No history. Lower left incisor 
and cuspid. Disease ceased. 

Mr. G., thirty-nine years of age. Duration, four years. Upper 
centrals, left lateral, left lower second cuspid. 

Mr. D., forty-five years of age. Nervous temperament. Dura- 
tion, five years. Upper and lower incisors. No history. 
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Mr. M., sixty-five years; sick twenty years. 

Mr. P., aged forty-five years. Nervous temperament. Duration, 
five years. Upper right bicuspid, left upper bicuspid, lower left 
cuspid and first and second bicuspid. 

I record these cases just as they were given to me on examina- 
tion tablets, with the teeth marked showing erosion. Since this 
class of individuals are rich in the inheritance of all the ills that 
flesh is heir to, and since nervous disorders are very common among 
these people, they furnish a rich field for the study of erosion, 
abrasion, and discoloration. If it were possible to study each case, 
we should, no doubt, find that all had some trophic change at the 
commencement of this lesion. In three hundred and forty-three 
paretic dements and general paralytics, every patient showed abra- 
sion to a more or less marked degree. This is to be expected, since 
there is a similarity in the nature of the disease. 

Abrasion or erosion in a number of cases has been shown to 
progress rapidly and then cease altogether, or it will progress 
slowly and continue through life. Abrasion and erosion are 
frequently observed in the same mouth and on the game teeth. 


DECAY OF THE TEETH. 


Admitting that the immediate cause of decay of the teeth is 
micro-organisms which must always have the same food to thrive 
upon, regardless of surroundings (since dentists are unable to effect 
a permanent cure by simply filling the cavity), other causes far 
more reaching in these destructive elements than those already laid 
down in text-books must be looked for. Clinical history and ob- 
servation can accomplish a great deal in this direction. First, in 
regard to the general formation of enamel and dentine. 

Text-books, in a gingerly fashion, allude to a predisposing cause, 
that of heredity in producing faulty formation of the teeth. In 
my opinion, acquired causes like worry, starvation, and fright of 
the mother, starvation, and improper assimilation of food after 
birth produce more stigmata than any one cause. Two factors 
enter into the cause of degeneracy : first, heredity ; secondly, disorder 
of the trophic centres, due to local causes. These are the predis- 
posing causes of faulty tooth-development, producing pits, furrows, 
and interglobular spaces. 

Patients, no matter at what age, when attacked by a con- 
stitutional disease, suffer from decay to a greater extent than at 
any other time. The teeth of pregnant women decay more at that 
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period than at any other time, and not infrequently a tooth, or even 
all the teeth, will be lost in six months to one or two years. This 
happens when complications arise. Fill the teeth of a young man 
or woman, and after a year at college or boarding-school, in many 
cases they return with cavities in nearly every tooth. These con- 
ditions are familiar to every practitioner, and illustrations are not 
necessary. Foreigners, such as Swedes, Norwegians, etc., coming 
to this country, experience such a change in climate and food that 
they take on the constitutional diseases and various stages of in- 
sanity much more readily than in their native land. The teeth decay 
much more rapidly than in any other class of individuals. These 
changes can be accounted for only by change that takes place in the 
trophic centres. 

People over forty years of age not infrequently have decay 
attack their teeth, and it will be as impossible to protect them from 
decay as it isto protect the first teeth of a neurotic child. The two 
cases, those of Mr. D. and Mr. M., already alluded to are good ex- 
amples of decay of the teeth from physical degeneracy. One case, 
due to overwork, will not be out of place here: Mrs. J., married, 
forty-eight years of age, a professor in Women’s Medical College, 
Chicago, had, until three years ago, a very fine set of teeth. She 
is a large, healthy, well-developed woman. Overwork at the 
World’s Fair and her college duties caused rapid decay of the teeth 
to the extent that she nearly lost the left lateral incisor. It was a 
question whether to build it out with cement or adapt an artificial 
crown. By taking a trip abroad and treatment, she has recovered 
her strength, and the mouth and teeth are in a much healthier 
condition. 

The effect is, that the assimilation powers are lost, and as a 
result, the developing tissues are improperly formed, and if fully 
developed they degenerate. It can, therefore, be readily understood 
how, at any time in life, whether from inherited or acquired taint, 
constitutional disease, or overstrain from mental work, trophic 
changes in the nervous system will produce changes in tooth- 
structure. Ifthe food products which sustain the micro-organisms 
be present, decay will take place in proportion to the power of re- 
sistance of the tooth on the one hand and the quality and quantity 
of the germs on the other. Decay of the teeth takes place in de- 
generates more readily and rapidly than in healthy individuals. 
This fact is easily demonstrated by examining the mouth of those 
confined in asylums. This is especially true of professional pros- 
titutes. Dentists need not go out of their offices to demonstrate 
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the fact. In classifying patients, the difference can be readily 
seen. 

Trophic changes due to constitutional disease as illustrated by 
so-called Hutchinson teeth, pits and furrows upon the enamel, and 
malformation of teeth, are familiar to every dentist. Spontaneous 
death of the pulp, from fillings and other causes, which so frequently 
occurs in some mouths, is always observed in the mouths of de- 
generates. 

Teeth decay more. readily in the mouths of those whose jaws 
are arrested in their development than in others, a marked illus- 
tration of the power of degeneracy. 

Softening of the teeth, abrasion, erosion, and discoloration, even 
to the extent of the crowns being entirely worn down without 
decay, may occur, the culture medium for micro-organisms not 
being present. Trophic disorders themselves furnish pabulum for 
micro-organisms. 

In order to show how degeneracy will occur in families, I 
herewith present the histories of three families, citing such 
stigmata of degeneracy only as are of interest to us practitioners 
of dentistry. 

Case I.—An American professional man married a Welsh 
woman. Both have marked facial stigmata. The man’s jaws are 
arrested in development. The alveolar processes are undeveloped, 
bringing the jaws close together. The teeth are irregular, and (at 
the age of fifty-three) are loose on account of deposit of calcic salts. 
The upper jaws of the wife are small. The teeth are irregular. 
There is partial saddle-arch. At the age of forty-eight she had 
lost several teeth from decay and calcic deposits. Her ancestral 
history had a strong degenerate (insane) taint. 

Six children were the offspring of the marriage. The oldest (a 
twenty-year-old girl) is of a nervous temperament, and short in 
stature. She has arrest of the facial bones and decided prog- 
nathism of the upper and lower jaw. The teeth are small. There 
are large spaces between the incisors, bicuspids, and molars. The 
upper and lower cuspids are undeveloped,—evidently from the 
density of the alveolar process,—although they are in position in 
the jaws, with plenty of room. 

An eighteen-year-old girl, the second child, has still more de- 
cided stigmata. There is a full forehead, long slender nose, arrest 
of upper and lower jaw, partial V-shaped arch. The teeth are 
regular, but badly decayed. There is a large thyroid gland. The 
patient is a tall, slim girl, with long, slender small bones, dry skin 
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and is poorly nourished. She is without principle or stability, and 
easily led. She became pregnant through (it was ascertained by 
her parents) some one of six boys who had been intimate with 
her. A young man married her on payment of a large sum, 
assumed the paternity of the child, and moved to a distant part of 
the country. 

The third child is a sixteen-year-old boy. 

Arrest of development of the entire body, rachitic, arrest of the 
bones of the face, jaws small, teeth soft, chalky, and badly decayed. 

The fourth child (a fifteen-year-old girl) is phthisical, and has a 
spinal lesion. She is slender; she is unable to go to school on 
account of her irritability. She cries on very slight provocation 
and sleeps poorly. The jaws are small. There is arrest of the 
anterior upper and lower jaw. The left inferior second biscupid is 
undeveloped. There is a saddle-shaped arch. The temporary 
superior cuspids are in place. There are no signs of the permanent 
teeth. There is much tartar on upper and lower jaws. The gums 
are puffy and hemorrhagic. There is seeming sensibility to sudden 
unexpected pain. 

The fifth child (a ten-year-old girl) is of nervous temperament 
and somewhat precocious. The forehead is very prominent. The 
vault is high, with long development of the median suture. Most 
temporary teeth are in place, but badly decayed. The first perma- 
nent molars have large crown fillers, and there are yellow-gray 
patches on these teeth. 

The sixth child (seven years old) does not yet display any 
stigmata. The jaws are so developed that the incisors strike 
square, and abrasion is quite marked upon the first teeth. The 
euspids and temporary first molars are also worn away perceptibly. 
The lower permanent first molars are in place. Their enamel is 
discolored. There is no appearance of upper first molars. The 
child (a boy) has an unusually large head and jaws for his age, 
evincing acromegalic indications. The probabilities are that he 
will be marked by prognathism. There is a marked ridge of the 
median line of the roof of the mouth. 

Case II.—Three years ago a sixty-four-year-old American died. 
After his death he proved poor, in lieu of being wealthy, and was 
buried by his friends. He had indulged his family in expensive 
tastes. He had a rather high, dolicephalic head. Eyes small and 
set close together; long aquiline nose, long Morel ears, with Darwin 
tubercles ; high cheek-bones; small upper jaw, V-shaped arch; long 
slim lower jaw; arrest of the alveolar process; teeth close together, 
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the upper teeth -badly decayed, with large collection of tartar. 
Three molars and one bicuspid on the lower jaw, one molar and two 
bicuspids on the upper, are lost from pyorrhea. The remainder of 
the teeth were getting quite loose. The thyroid gland was arrested 
in its development. The wife, now living, aged fifty-nine, is rather 
a fine-looking American woman. The stigmata are not noticeable. 
The jaws are large and well-developed. Teeth were large and 
sound until fifteen years ago, when they began to decay. Tartar 
began to deposit at the time. About four years ago I extracted 
the lower incisor with my fingers. The teeth are decaying rapidly 
from age, grief, and worry for the conduct of her children. She 
had bad four, of whom three are living. The oldest (a daughter, 
married sixteen years ago) has had nervous sick-headache all her 
life, with occasional epileptic attacks. She has a violent temper at 
times. She has no idea of the value of money, and resembles her 
father as far as stigmata are concerned. There is a V-shaped 
arch, and hypertrophy of the alveolar process. The pulps of her 
teeth die under gold fillings. All those I have filled I have had to 
extract on account of the persisting destruction of pulp and the. 
possible formation of abscesses, which cause much pain. She has 
had no children because of an undeveloped uterus. She has led a 
questionable life, for which reason her husband committed suicide 
only a year ago. 

The second oldest (a daughter) married twenty years ago, as a 
result of which two daughters were born. Before the birth of the 
second daughter her husband ran away because of her immoral 
conduct. Her features are regular, except that the eyes are small 
and set close together, like ber father’s. The jaws and teeth are 
well developed. The teeth are soft, and decay rapidly. Discolora- 
tion of the molars and bicuspids, with abrasion and erosion (only 
slightly noticeable at present). 

The third (a boy, now twenty-nine years of age) went through 
the public school, and is a fair scholar. He has never done a day’s 
work, and leads a debauched life, and formed the opium-cocaine 
habit. He has been in the State Insane Hospital and a number of 
private institutions. He is a hopeless wreck physically. Although 
his intentions are good, he has no will power. He has a small 
head, receding forehead ; small eyes, closely set; high cheek-bones ; 
prognathous jaws; excessively large teeth, with very prominent 
cuspids, upper and lower. His head resembles very much that of 
the anthropoid ape. The teeth are very irregular and badly decayed. 
Supernumerary cusps upon molars; there are deposits of tartar. 
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The oldest grand-daughter (eighteen years old) is a tall, slender 
neurotic; full forehead, small nose, large eyes, cheek-bones promi- 
nent, upper jaw well developed, lower arrested; dental arches are 
normal. Pulps die under fillings. I have difficulty in preventing 
abscesses forming. 

The youngest grand-daughter (fifteen years old) is also a neu- 
rotic, and resembles her mother. Her teeth are badly decayed, 
although they are regular. Pulps die readily. She has large 
thyroid gland. This girl has inherited the habit of biting her 
finger-nails (which are badly deformed) from her mother and 
grandfather. 

This is a degenerate symptom, according to Bertillon and others. 

Case III.—A girl, ten years ago, left her home one morning to 
attend school. She met a man with whom she was very well 
acquainted. They were married in the afternoon. Girl twins 
were the result after two years of married life. Both husband» 
and wife were degenerates mentally and physically. 

The conduct of the wife was such that a year ago the husband 
procured a divorce, he retaining the children. Her face is small, 
eyes small, set close, prominent cheek-bones, partially V-shaped 
arch. Teeth are irregular and badly decayed. She has large 


thyroid gland. Both are from old degenerate families. 

In conclusion I wish to say that, in order to better understand 
the lesions of the oral cavity, we must obtain a better knowledge 
of the physiology and pathology of the body. I will reiterate 
what I have said many times,—that any advancement made in our 
specialty must be accomplished through a broad, liberal medical 
education. 


DISCUSSION. 


President Andrews.—We have with us to-night gentlemen who 
are able to do this subject full justice, and it is with a great deal of 
pleasure that I call upon Dr. Edward Cowles to open the discus- 
sion. 

Dr. Cowles.—I am very glad to have had the privilege of hear- 
ing Dr. Talbot’s instructive and very interesting paper, and I 
regret very much that Iam unable to contribute anything to the 
precise and scientific study which he has made of this subject. 
Those of us who as alienists are engaged in dealing with disordered 
mental manifestations do not often go into these matters in this 
way, although what I have heard to-night adds to my previous 
understanding of the matter of physical degeneration. And the 
statistics which have been given indicate its great importance to 
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us in our study of mental diseases. I think the alienist who has 
made any extended study of mental diseases soon comes to recog- 
nize the fact that he may divide all his patients into two general 
classes. Very many of his patients who are insane may be said to 
be of the normal class. They are people of good heredity, who, 
under stress or wear of life, break down and become subjects of 
mental disorder, the result of physical and nervous exhaustion. 
We see this in cases of melancholia, and many other cases from 
which we expect a large proportion of recoveries. The other 
class, which we are latterly calling the “degenerates,” are of that 
type of persons who have exhibited all their lives a certain degree 
of “nervous instability,” as we say. These people are born with 
invalid brains; their nervous systems indicate an inheritance of 
weakness and conditions that are asthenic. Then there are some 
people who acquire that condition before coming to adult life, and 
in such cases the results which follow are about the same as in the 
cases of those who inherit it. The peculiar differences of the 
manifestations or symptoms in these cases are very striking, and it 
is of great interest to those of us who have studied these things to 
notice the peculiar variations from what might be called the regu- 
lar forms of insanity that appear in these degenerates, or persons 
who tend to degeneracy in a greater or less degree. Now, if one 
can set up a comprehensive theory of this whole subject, which is 
very strongly suggested by Dr. Talbot’s paper, it would certainly 
be very interesting, and I am inclined to think that there is a good 
deal in it. 

In the cases of mental disorder which I first described among 
normal people, where we expect recovery after a due course of 
restorative treatment, securing the return of health by promoting 
nutrition and removing causes of strain, we are turning latterly, I 
think, to the theory of nutritional disorders and the means of 
repair; we are not looking so much for the causative influences as 
we must in those cases of heredity. We may regard such persons 
as being sound individuals, well endowed, but breaking down, as I 
said before, because of overwork, overstrain, they acquire condi- 
tions of fatigue and exhaustion, which means precisely disorders of 
the nutritional processes. These being corrected, the patient may 
recover; and such cases always present hopeful prognosis. 

Turning to the other class, we see that the reason why they 
may yield sooner to influences which tend to unbalance the nervous 
and mental functions is that they are endowed with less than 
normal resistance to strain and stress. This is the same theory 
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which we hold in relation to the physical side of life, the physio- 
logical or chemical theory,—that is, that impairment of function is 
due to disorders or derangements of the physiological or chemical 
processes of nutrition These people are more susceptible and 
quicker yield to the influences that overbalance nervous energy. 

It seems to me that Dr. Talbot has given a very distinct cor- 
roboration of the views I have had upon this subject, noting so 
plainly as he has the effects of trophic nutritional changes in their 
manifestations upon the conditions of the teeth and the bony 
structure of the organism. But when we come to study the more 
profound changes in the bony structure, such as he first noted, and 
attempt to assign a cause for the conditions that arise in the pro- 
cess of development that are due to congenital influences, I think 
we must have there a very rich field for study in finding conditions 
correlative with the mental changes, the observations of which 
make up the professional work of the alienist. I wish to thank 
him again for the very instructive paper, and to thank you, gen- 
tlemen, for your attention. 

President Andrews.—There are many here present who will 
remember a delightful evening we had about two years ago, when 
a paper was read by Dr. Channing in a similar vein to the one we 
have heard to-night. Iam sure we can consider ourselves very 
fortunate to have him with us again this evening to say a word on 
a subject in which we are mutually interested. 

Dr. Channing.—It is a melancholy fact for us to believe, as 
stated by Dr. Talbot, that from fifty to seventy-five per cent. of 
your patients are degenerates. I think that is putting the per- 
centage rather large. I remember at the Guiteau trial one quite 
brilliant expert alienist, who gave valuable testimony, made the 
statement that about one person in five was insane. When Judge 
Porter, the government counsel, got up to examine him, he looked 
quietly at the jury and said, “The witness has stated, gentlemen, 
that one person in every five is insane. There are twelve of you, 
and, according to his statement, two of your number must be 
insane.” So it is easy enough to make these general percentages, 
but I feel that we have not yet got to a point where we can give 
the percentage of degenerates. In the first place, I think that 
word is used altogether loosely. I don’t think we have any proper 
standard by which we can judge what a degenerate is. Among 
the authorities, it is understood that a person must present a cer- 
tain number of stigmata to be classed as a degenerate, and that is 
the rule followed by Lombroso, whose investigations are of great 
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interest, though he has based his statistics on a comparatively 
small number of persons. He has made a great number of measure- 
ments, and it is on the basis of these measurements, principally, 
that the statistics are founded from which his conclusions are 
derived, and we are now told that persons with certain sets of pe- 
culiarities are necessarily criminals or mentally defective. I must 
agree with David Nicholson, the superintendent of the Broadmoor 
Criminal Lunatic Asylum, in England, who takes issue not directly 
with Lombroso, but with the criminalists,—with the men who 
believe they can get at this thing from the anthropological point 
of view,—and thinks that they have failed to prove their case. On 
the same basis, Dr. Nicholson says we might establish a “ doctor- 
ology,” or a “parsonology,” but how would it do to take a com- 
paratively small number of clergymen and measure them very 
carefully, and, if they presented certain peculiarities, how would it 
do to conclude that all persons who presented about the same 
measurements and peculiarities must necessarily be clergymen? 
Suppose we should take a certain number of farmers and on inves- 
tigation we find that they possess in common certain moral obliqui- 
ties, and coincident with that we find that they present certain 
asymmetrical proportions, it would not follow that you could take 
all the farmers and classify them and make your deductions from 
these statistics. I do not believe that a few asymmetries neces- 
sarily prove that we have degenerates, and also do not believe that 
most of the asymmetries, upon which we are asked to believe cer- 
tain statements, are as accurately determined as they should be. 
In the first place, every individual should not only be observed, but 
he should be carefully measured. Furthermore, we must not base 
our decision on the bad points, as Nicholson says, that we find in a 
man; we must also estimate the good points in him. If you are to 
decide that a man has certain mental or moral defects because by 
your measuring instruments he presents certain asymmetries, you 
naturally decide that it is a defect of evolution and there is nothing 
to be done for him, and yet the good qualities in that individual 
may perhaps, as a matter of fact, completely overshadow the 
defects. Therefore, I say that that is only part of the story. We 
have not yet arrived at the point where we know actually what a 
degenerate is; we have not had enough careful investigations to 
arrive at anything definite for a standard. 

When I was with you before I referred to the measurements 
which I had taken of seven hundred of the insane. When I made 
these observations, several years ago, we did not estimate as care- 
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fully as we do now some of the physical stigmata. The measure. 
ments I took were of the head and outlines of the head, and there- 
fore I should qualify a statement I made at that time in regard to 
no uncommon peculiarities presenting themselves as a rule in the 
upper class insane. I cannot say, as far as the palate was con- 
cerned, that I was struck by any peculiar difference showing itself 
between their mouths and the mouth of the average individual. 

Going a step further, we cannot classify in a sweeping way as 
degenerate persons who present even mental defects, because, as 
Dr. Cowles has told you, some of those who have acquired mental 
disease may present peculiarities similar to those of the congenital 
class, but it is using a very strong word to call them “ degenerates.” 
They are individuals who present phases of evolution, disorganiza- 
tion, and thus include all various forms of mental weakness and 
defect and peculiarity and originality. 

As to idiots: Idiots certainly should present very marked de- 
generate physical features, and they naturally do, because they are 
the lowest stage of degenerates. They represent varying degrees 
of arrest of development, and you cannot help in such cases finding 
stigmata of various kinds and sorts; but I am certain that even in 
idiots we overstate this question of physical degeneration. I can- 
not speak as positively as you can about the teeth, not having had 
such extensive opportunities for observation, and perhaps a more 
critical observer could notice defects that I would not. I hope Dr. 
Talbot will come and see my casts, and perhaps he can elucidate 
something from them. I have always held that the only proper 
way to get the asymmetry of the palate is to take a cast of it. Of 
course the reproduction is not perfect, but there you have some- 

thing on which you can study, and I think it sufficiently accurate 
for our purpose. This plan was not followed by Dr. Clouston in his 
study of the mouths of six hundred persons from which he has made 
up the percentages which he has presented to us. The persons ex- 
amined included criminals, insane, idiots, boys in a school, epilep- 
tics, ete., and to show you how these examinations were made, he 
states that over two hundred convicts in a prison were examined 
in two mornings. Well, upon such a basis as that, it seems to me 
his observations are of somewhat questionable value. He divided 
up his palates into three classes,—typical, neurotic, and deformed,— 
and he got of the typical kind eleven per cent.; neurotic, twenty- 
eight per cent.; deformed, sixty-one per cent. This tremendous 
percentage of sixty-one per cent. was arrived at in the way that I 
have detailed. I have one thousand good casts of the palates of 
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idiots, and I will give you the percentages that I got from a careful 
study of these casts. I did not feel that I really knew what a typi- 
cal mouth was, so I did not use that term, but put them under the 
classification of “average,” and I found that fifty-two per cent. of 
them were average, 37.2 per cent. were neurotic, and 10.8 per cent. 
were deformed. Mr. Edward Atkinson, who, we all know, is a man 
fond of statistics, has made a revision of the old phrase, “ figures 
lie,” and puts it a little differently; he says, “liars figure.” It is 
very evident that the figures have lied in either one case or the 
other; but I feel secure in my position, because I have the casts to 
back me. I cannot agree with Dr. Clouston in these statistics, 
though he is one of the best authorities on mental diseases that we 
have. 

In speaking of the condition of the teeth that Dr. Talbot finds 
among the insane, I do not think in my experience I have found 
that the teeth of the insane are in very much worse condition than 
might possibly be expected from the care which their teeth nat- 
urally receive. You must remember that these people take no care 
of their teeth, and taking into consideration also the kind of food 
that they have in the public hospitals, what can you expect under 
such conditions? Idiots also neglect their teeth; but, in spite of 
all this, I have been surprised to find how good they were. To 
refer again to the statistics I had of these thousand casts of idiots 
I have put down 93.2 per cent. of their teeth as being average (that 
refers to the size), 1.2 per cent. large, 5.6 per cent. small, 70.5 per 
cent. regular, 29.5 per cent. irregular, forty-five per cent. decayed, 
and in eleven per cent. dentition was delayed. 

‘There is just one point more on which I will speak in regard to 
the insane. If we can rely upon the English statistics of lunacy, 
the increase is not very rapid,—that is, the asylums have ceased to 
fill up as they did in former years. Of course, tbe asylums are al- 
ways full; but, taking all the cases which are registered in England, 
it is stated that the number of cases of mental disease is not increasing 
very rapidly, and those who enter the insane hospitals are more 
often than formerly from the class Dr. Cowles and I have both 
spoken of,—of the constitutional alienations of the degenerate class. 
We get fewer of the acute cases of acute mania and more of these 
cases, which, as I said before, are the result of constitutional 
defects. 

President Andrews.—The Academy had invited to be present 
here to-night and take part in the discussion, Dr. Fernald, of the 
Home of the Feeble-Minded, and up to ten or fifteen minutes before 
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our dinner he was expected to be here, but at that time I received 
a note from him, stating that he was unable to be present, which 
he regretted very much, as he wished to be-here and meet Dr. Tal- 
bot. Fortunately, we have with us a gentleman who has given 
this subject a good deal of attention, and it is with great pleasure 
that I introduce to you Dr. Chas. E. Woodbury. 

Dr. Woodbury.—I think your President has a little overstated 
the matter when he says that I have given much attention to this 
thing, because, unfortunately for me, I have not. Of course, a 
person being connected with institutions mostly caring for the 
insane for twenty years could not help noticing some of these 
points, but I wish to thank Dr. Talbot for the information I have 
received from his paper. In my position as State inspector of 
institutions for the State Board of Lunacy and Charity, a large 
number, practically all the insane of the State, pass under my eye, 
and on this account I wish that I might add something to this 
discussion, but I certainly must express to you my pleasure at 
being here, and great gratification at hearing this very interesting 
paper. It will serve as a stimulus to me,.as I go about in the 
different asylums, to observe these appearances which he has so 
carefully noted in his paper. 

I may say to you that we have about seven thousand—a little 
less—in our insane asylums and in the almshouses in this State, 
which is quite a small percentage, the population being about two 
million five hundred thousand. Of this number a little over five 
thousand are in the State institutions proper. We have some 
seven or eight hundred in the town and city almshouses; that 
includes part of what we might not properly call insane, but feeble- 
minded, and, as I said, going through this large army of degener- 
ates,—if we can call them so, although I have never regarded 
them as such, as has been stated before here this evening,—I have 
had many opportunities of noting physical defects, yet the paper 
of Dr. Talbot will help me very much in the study of these unfor- 
tunate beings that are confided to our care. 

Dr. Brackett.—It seems to me that there is a great deal that 
might be said in this connection, yet I hesitate to begin to speak, 
fearing I may say too much, and knowing that others here are 
much more capable of discussing the subject than myself. The 
paper presents so many phases that the possibilities for discussion 
seem to be almost endless. 

I think dentists in recent years, more than formerly, have come 
to regard many of the local lesions that come specially within our 
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province as being dependent upon systemic conditions rather than 
local causes. In multitudes of ways we appreciate that fact. The 
connection between gouty diathesis and erosions and abrasions of 
the teeth, between rheumatic affections and diseases of the kidneys 
and deposits of tartar in the mouth and other relations are becom- 
ing more and more noted, so that we now look for poor nutrition, 
poor innervation, and all of that in connection with the affections 
which we especially treat. For instance, there came under my 
observation a young lady whose teeth were all in a good condition 
of repair at a particular date, but she had a severe illness, the ex- 
citing cause of which was prolonged sea-bathing,—remaining in the 
water until she was chilled, followed by an illness of more than a 
year, and the development in eighteen months of thirty-six new 
cavities. In multitudes of ways, too numerous even to think of 
making allusion to in the short time we have for discussion, we 
see the connection between systemic condition and local expres- 
sion. I have a patient whose mouth I first examined some twenty- 
two years ago, and she has remained continuously in my charge 
ever since. When I first saw her teeth I thought that they were 
likely to need very little repair during the rest of her life, but she 
began to have a series of troubles, family bereavements, a changed 
home, anxiety over money matters, general worry, and all that 
sort of thing, and for a score of years her teeth have needed a 
great deal of attention. There have been successive deaths of 
pulps and consequent treatment, and I do not think that for sev- 
eral years past there have been three successive months during 
which she has not been in my chair. During a part of this time 
her nervous condition was such that there were quite marked indi- 
cations of locomotor ataxia and various other neurotic expressions. 
I mention this as one of the multitudes of instances where I have 
noted this coincidence of tooth-failure and nervous troubles. I 
think we are appreciating more than ever before how innervation 
and nutrition are the foundations upon which rest the mental and 
physical well-being of the individual, and that the lack of general 
well-being is one of the many circumstances which affect the char- 
acter of the tecth. 

With reference to hereditary influences and tendency to de- 
generation, numerous instances passed through my mind as I was 
listening to the paper, especially in cases of multiple birth, which 
seemed in a way to corroborate, at least partially, some of the doc- 
trines. In one family in which in different members there have been 
expressions of epilepsy, tuberculosis, and rachitis, I have found 
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several instances of what has been denominated spontaneous death 
of the pulps. In the case of one daughter there has been not less 
than three sound upper molars with dead pulps. 

I am a great believer in the doctrine of maternal impression,— 
of the influence of the mother’s system and mother’s mental condi- 
tion during pregnancy upon the well-being of the child. I have an 
instance in mind which I think is a good illustration, and the facts 
are quite within the knowledge of the gentleman on my left. There 
were three daughters in the family. The older daughter, it is right 
to say, was of feeble mind; the second possessed good general in- 
telligence and capacity, and was free from any marked neurosis. 
She was born, as I have heard her mother say, under more favor- 
able conditions, the mind of the mother having been in a more tran- 
quil state and the general health good. During the months previous 
to the birth of the third daughter the mother was in a condition of 
great anxiety and worry, even fear, on account of a number of cir- 
cumstances by which she was surrounded. The difference between 
the second and third daughter was very noticeable, the youngest 
being noted for her extreme timidity, which was apparent in her 
walk and in her manner of speaking. She was extremely nervous, 
any little noise coming unexpectedly would give her a start, and 
she would faint away on very slight provocation. Soon after she 
passed out of her teens she became an inmate of the State Insane 
Asylum, and shortly afterwards died. I think if we try to bring to 
our minds circumstances within our knowledge of people whom we 
have known, we shall find ample evidence to corroborate the doc- 
trines of the paper with reference to the inevitableness of the ex- 
pression of hereditary traits of various kinds, whether it be the 
murderous disposition or kleptomania, dipsomania, prostitution, or 
any of these abnormally-debased expressions of humanity. I noted 
in a newspaper, while I was on the train coming here to-night, an 
editorial commenting on an article in a recent number of the Cosmo- 
politan Magazine by Margaret Deland. The story or sketch runs 
something like this: 

A certain woman devoted herself to the work of reclaiming a 
particular prostitute. She gave the matter earnest attention, pro- 
tecting, encouraging, and shielding the woman in every way for 
a long period, and while under this protection the reformation 
seemed to be sincere; but, just as soon as that was withdrawn, the 
prostitute recurred to her former ways and soon came to the end 
of her life. The suggestion of the sketch is that such persons are 
mental degenerates, and the newspaper in its criticism states that 
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work for their reclamation is effort not well directed. Certainly 
there comes out of this the moderate deductions that those people 
who in their mental make-up exhibit no marked prominence of any 
kind of insanity ought to be particularly thankful; that many of 
our mental and moral degenerates act from impulses that are en- 
tirely beyond their control and for which they cannot be held re- 
sponsible; and that the only help we can give them is to be char- 
itable with them and deal with them considerately, as I believe is 
done by those who are in charge of the almshouses, the insane asy- 
lums, and the reformatory institutions generally of our New England 
States. 

Dr. J. L. Williams.—I can only express my gratification at 
the systematic thoroughness, and patient, persistent investigation 
shown in Dr. Talbot’s paper. It clearly presents the fact that 
a “truism is defective in not recognizing any but an immediate 
eause.” 

The immediate cause, whether chemical or bacterial, does not 
fully explain dental caries in constitutional diseases, or in over- 
strain of vital powers from various causes, the bony system, as he 
says, being most completely under the control of the nervous 
system. As Dr.S. B. Palmer has said, “There are deeper causes 
than chemical or bacterial ones.” This subject of vitality is the 
root of the science of biology, of which our specialty, with general 
medicine, is but a branch, and the more we know of the root the 
better and sounder knowledge we shall have of the branches. 

My own general observations of the connection of morbid states 
of the teeth and mouth, with conditions of nervous overstrain from 
constitutional effects, or from too continuous testing of the vital 
powers in various ways, led me, several years ago, to write a short 
paper on the subject, which I read before this Academy in Novem- 
ber, 1872, and which was printed in the Dental Cosmos in December 
of that year. It was entitled, “The Influence of the Nervous 
System on the Health of the Teeth and Mouth.” I read another 
paper of similar bearing in our section of the American Medical 
Association, at Washington, on May 8, 1884. Its title was “ Over- 
draft of Vital Power as affecting General and Special Health.” 

It is refreshing to see the conclusions from merely general ob- 
servation confirmed by the laborious statistical and scientific work 
of men who have patience to do it. So was also the case with the 
plan of preparatory treatment of delicate teeth, founded on general 
observations (as the farmer or fisherman would make a diagnosis 
and prognosis of the weather), but which, by the labors of a Miller, 
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a Black, an Andrews, and others, have been found to have scientific 
basis quite as exact as that of the weather bureau. 

But this deeper and fundamental principle of vitality or nerve 
power, Dr. Talbot seems to have especially delighted in elucidating 
by his patient work of statistical observation. 

President Andrews.—I recall a pleasant visit to the home of our 
essayist in Chicago some years ago. I remember with how much 
interest he took me to see some degenerates, called the Aztec 
children, museum freaks, for ai examination, and I remember how 
critically he examined them. I believe he has already examined 
the murderer Holmes, and has the cast of his mouth. He has also 
made a careful examination of the murderer Gilbert, and has the 
cast of his jaws, and is trying to get a chance to see Pomeroy, the 
murderer. Indeed, he seems to be a busy man, so busy he could 
not accept our hospitalities. It is by this constant work that he is 
able to present to us such extensive investigations as he has to- 
night. 

Dr. Fillebrown.—The subject has been so thoroughly discussed 
by those who have spoken before me that there is not much that I 
can say, but I wish to put myself on record as being interested in 
this paper. I have read the articles which have been published in 
various magazines with interest. And after hearing the paper to- 
night I am very much strengthened in the conclusions I had 
before. 

The author’s propositions are, first, that we are the result of our 
environment, and he refers to the children of the siege of Paris for 
example. This shows plainly that a person may be born of a per- 
fectly normal germ, from a healthy male parent impregnating a 
healthy ovum from a healthy female parent, and yet during devel- 
opment of that germ circumstances may arise which may cause it 
to be improperly developed. Now, that will undoubtedly produce 
a degenerate offspring. It is, of course, the degeneracy of accident 
and not of constitution nor of heredity, and it seems to me that 
more than fifty per cent. of our physical failures are the result of 
such accidental circumstances, and consequently it is rather diffi- 
cult to judge to what extent heredity is responsible for physical 
defects. 

This question of environment extends still further, and brings 
us to another conclusion of the paper, which answers itself,—that 
growth and conditions are subject to the accidents of subsequent 
life. Dr. Cowles and Dr. Channing both spoke of the power of our 
resistance. Human nature can do just about so much and no 
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more; when that power is exhausted then we go down. This point 
of the limit of resistance of the mental powers is reached at differ- 
ent periods of life. It may happen in infancy, youth, middle life, 
or in old age,—it depends entirely on the surrounding circum- 
stances. A great many persons will live to a good old age and die 
a natural, easy death, and: be considered perfectly normal, who, 
had they been put under different circumstances, would have been 
unable to withstand the mental strain put upon them, and would 
have gone into the asylum. It is so much a question of how much 
resistance we have, it is difficult to tell what is degenerate or other- 
wise. If you take a truck-horse and speed him with a trotting 
horse he will at once appear to be degenerate, and, per contra, if 
you put the trotting horse against the dray-horse when it is a test 
of strength and endurance, of course the trotting horse will break 
down; put them both under the circumstances in which they 
ought to live, they are both normal instead of degenerate. This 
same question of adaptability to environment and the results of 
outside circumstances should be taken into consideration before 
classing a person as a degenerate. At the latter part of the paper 
the essayist speaks of the results of these circumstances, and refers 
to the observations in his own practice. He has noticed patients 
who go on in life, and so long as their resistance lasted they were 
normal ; there was nothing to indicate that they were not equal to 
the average person in mental and physical health, but as soon as 
their resistance failed they began to exhibit these mental and 
physical defects, and the characteristics of degeneracy became 
evident. 

To understand pathology, we have to begin first with the 
study of physiology in order to be able to distinguish between 
health and disease. We must know, first, what is the normal con- 
dition, the normal action, before we can declare what is abnormal 
or imperfect. It strikes me that the plan followed by Dr. Talbot 
in making up his statistics, either by observation or measurements, 
fails a little in not showing us what we should expect in a normal 
individual. We meet with many cases of persons in first class 
physical and mental health who do not present normal mouths. 
Suppose we should go over to Harvard College and make examina- 
tions of the mouths of the three thousand students there. We 
should expect to find there a high average of both mental and physi- 
cal development, but how much will the percentages differ from 
the insane or others? I imagine very little; I think you will 
find about the same variation. There is no such thing as a typical 
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mouth, because there are wide variations within normal limits, and 
we are not able to decide what are the extremes. 

I would like to ask the essayist whether, in making up his 
statistics, he has completely analyzed them so as to understand 
whether the patient under examination should be classed under 
the head of acquired degeneracy or constitutional degeneracy. 
For instance, if a deaf and dumb person is under examination, has 
he discriminated between the two classes, the congenital and the 
acquired, and, if a case of mental disease, has he recognized the two 
classes that Dr. Cowles so clearly and forcibly defined here to- 
night? 

President Andrews.—A word in regard to the formation of the 
tooth. The full size and width of the point is formed in embryonic 
connective tissue. This is covered by its enamel organ. These 
tissues calcify and growth goes on normally until scarlet fever, 
measles, or some other disease occurs. During this illness there is 
an arrest of growth, the tissue forms faulty or shrunken. When 
health returns the growth goes on normally again, and the tooth 
is bound to attain to its full size, as Dr. Talbot says. 

If there is nothing more to be said, Dr. Talbot has the floor to 
finish the debate if he so desires. 

Dr. Talbot—I have a very little to say in rebuttal of the re- 
marks that have been made thisevening. Dr. Channing has taken 
the opposite side of my paper to a certain extent, and makes the 
point that he is very sorry if it be true that so many of our 
patients are degenerate. I regret that he was obliged to leave us 
to catch his car. 

Dr. Channing is looking into the future; we cannot go beyond 
what the present offers in regard to the study of degeneracy. We 
must take the accepted views that are held by alienists and neu- 
rologists at the present day. In France, Austria, and Italy, where 
most of this work has been done, the subject has been earnestly 
studied for the past fifteen or twenty years, and naturally more 
advance has been made in other countries; they claim that one de- 
formity means nothing; that an individual must present at least 
three or four deformities of different organs of the body or parts of 
the face. That is the rule we must follow in our investigations 
to-day, and what the rule may be twenty-five or fifty years in the 
future. I agree with Dr. Channing that the term degenerate is 
rather indefinite, but we must take the rule as laid down at the 
present day by those who have given so much more time and 
study. If you will study your patients as I have, you will come to 
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the same conclusion. I am not speaking at random; I am speak- 
ing from facts. 

Dr. Channing also criticised the statistics given by Dr. Clouston 
with regard to the deformities of the mouths of idiots. It might 
be well to state that Dr. Clouston is one of the ablest investigators 
in the world; I think he will rank as one of the best men who has 
ever written on the subject of mental diseases. He has written a 
number of works, but his work upon “The Neuroses of Develop- 
ment” is one of the best that I have read touching upon this 
subject of the palate. I am sorry to say, however, that he is not 
as well posted as we dentists in regard to the jaws, and in making 
up his statistics he puts down under separate headings in his 
classification the neurotic jaw and the degenerate jaw. Now, if 
you ask a neurologist to tell you the difference between a neu- 
rotic individual and a degenerate, he will say to you that a neu- 
rotic is unstable through the influence of a weakened nervous 
system, and that a degenerate is a little more unstable; at best it 
is a question only of degree. Therefore Dr. Clouston makes the 
fatal error in his classification by classifying the same condition, as 
we understand it, under the separate heads of neurotics and de- 
generates. 

Dr. Channing also speaks of the difference in the sizes of the 
teeth; that he has found the size of the teeth of the degenerate to 
be equal to that of the average healthy individual. We do not 
expect to find any difference in the sizes of the teeth. Ifthe teeth 
do not vary in size to-day more than they did three thousand 
years ago, why do they not? It is very easy to understand. In 
our histological studies we learned that the teeth attain to their 
typal limit by the sixth week, and if they do vary in size that 
change must take place before six weeks. After a tooth has at- 
tained its size and form no condition of the body can change that 
size, because it has got its growth before that period. The foun- 
dation for the development of the teeth is completed by the eighth 
or ninth month, and as long as the patient lives no change can 
take place; therefore the child does not inherit nor do trophic 
changes in after life affect the structure of the teeth to the extent 
of producing a degenerate tendency in either the form or the size; 
consequently in degenerates we would not expect to find a great 
difference in condition of the teeth. 

In the course of Dr. Fillebrown’s remarks he asked if I made 
any distinction between the acquired degeneracy and the constitu- 
tional. Certainly Ido. I will confess that in my first work I did 
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not make this distinction, because the subject was entirely new to 
me, and I hardly knew what facts had to be considered, but I dis- 
tinctly understood the difference between inherited conditions and 
those of trophic changes, and my statistics are made up accord- 
ingly. 
I agree with Dr. Brackett in regard to the influence of heredity 
in its bearing on this subject. 

Dr. Clapp.—I wish to offer a motion for a vote of thanks to 
Dr. Talbot for giving us this very able paper. All of us are busy 
trying to stop the ravages of decay, and when any man can come 
before. us as busy as we are, but who has more force perbaps, 
and who has spent so much time as Dr. Talbot has investigating 
and tabulating such matter as he has brought before us to- 
night, the least we can do is to express our appreciation of it, 
so I have great pleasure in offering this motion for a vote of 
thanks. 

Unanimously carried. 
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THE regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Wednesday evening, 
March 4, at six o’clock, President Andrews in the chair. 

President Andrews.—Gentlemen, the Academy is extremely for- 
tunate this evening in having as our essayist one who I am sure 
you will all be very glad to hear, It gives me great pleasure to 
introduce to you Frederic C. Cobb, M.D., of Boston, whose subject 
is “ Empyema of the Antrum of Highmore,” with exhibition and 
illustration of cases by Voltolini’s method. 


EMPYEMA OF THE ANTRUM OF HIGHMORE. 
BY FREDERIC C. COBB, M.D., BOSTON, MASS.’ 


Empyema of the antrum of Highmore has been for years well 
known to surgeons both in this country and abroad, but was con- 
sidered rare on account of a want of comprehension of its symptoms. 
Jourdain, Deschamps, Cooper, and Desault in the eighteenth cen- 
tury had described it, and Deschamps had even advised catheteri- 
zation of the antrum by the normal orifice, a piece of advice, how- 
ever, much more easily given than followed. The antrum was 
already opened through the canine fossa by Lamourier and Desault, 
while the alveolar process had been used as a point of approach by 
Meibomius and Cooper. These cases were of the acute and violent 
type, and were rare as they are at the present time. In the records 
of the Massachusetts General Hospital for the last twenty years I 
can find but about a dozen cases, and they are all of much the same 
character. The patient usually entered the hospital complaining 
of great pain and soreness over the antrum. On examination the 
whole side of the face was found to be red, swollen, and tender, and 
perhaps fluctuating at some point below the orbit. The question 
at first arose as to whether the inflammation were in the antrum or 
external to it and in the soft tissues only. Carious teeth were now 
looked for and extracted when found, and the antrum was washed, 
the fluid entering at the sinus and passing out of the alveolar open- 
ing thus made. The antrum was then packed, or perhaps curetted, 
and the patient allowed to leave the hospital in a week or ten days, 
with directions to wash the cavity daily through the alveolar open- 
ing. Unfortunately most of these cases occurred so long ago that 
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it is hopeless now to follow their history. No mention of any 
nasal examination is recorded in any of the older ones, but in most 
of them carious teeth play an important part. No allusion is made 
to a possible specific cause, although in the light of our subsequent 
cases it should, I think, always be considered. Several of these 
cases occurred in young children from five to seven years of age, 
and show that where rhinitis persists in childhood antral disease 
should be thought of. All these cases were, of course, of a violent 
type and usually not difficult of diagnosis. It is only, however, in 
the last ten years that the attention of laryngologists has been 
drawn to a milder form of the same affection. Within the last few 
years much has been written about the antrum and other sinuses, 
and light has been thrown upon many obstinate cases of rhinitis 
which were formally considered incurable. When we read the 
reports of the cases I have mentioned it is hard to realize that the 
disease, as we meet it in laryngological and in surgical clinics, is the 
same, and that its different symptoms are simply due to the occlu- 
sion or patency of the antral orifice. These milder cases we may 
call latent empyema, or blennorrheea of the antrum, and instead of 
the violent symptoms complained of in the form of which I have 
spoken, are usually signalized by a discharge of a more or less 
purulent character from one or other nostril, usually accompanied 
by a foul smell, unlike the smell of ozeena, to the patient himself. 
This discharge may, of course, be bilateral if both cavities are 
involved, but is not usually so. With this history there arises a 
consideration of the conditions which may give rise to a unilateral 
nasal discharge, and these are a foreign body in the nostril, syph- 
ilitic disease, and empyema of one of the accessory cavities. On 
examination of the nose we find the passage clear, thus elimi- 
nating foreign bodies from our list. If there is no sign of syph- 
ilis, no necrosis of the septum or perforation of its bony wall, 
we can rule out nasal syphilis with probability. We are then left 
with an empyema of a sinus, and must make a careful diagnosis as 
to which accessory cavity is affected. We have to consider in the 
order of frequency antral, frontal, ethmoid, and sphenoid empyema. 
Disease of the antrum is by far the most common, probably on ac- 
count of the connection of that cavity with the teeth, many authors 
believing that it is ten times as frequent as empyema of any other 
sinus. Of course, the first point to be looked for is the location of 
the discharge. If pus is seen issuing from under the middle tur- 
binate, the diagnosis is simplified, since the frontal sinus, the ante- 
rior ethmoidal, and the antrum have their outlets in that region. 
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The nostril should therefore be carefully cleansed and wiped dry 
with a pledget of cotton, and then the point of issue of the pus 
carefully noted. If the pus comes from under the middle turbi- 
nate, we next have to differentiate between the antrum, the frontal, 
and anterior ethmoidal cells. This is often a difficult matter, and 
many expedients have been resorted to in deciding which cavity is 
affected. 

The presence of necrosed bone in the ethmoid region and the 
location of the pain may determine the diagnosis in favor of that 
cavity. If these signs are wanting, we are left to make a diagnosis 
between frontal and antral empyema. The location of the pain is 
here not absolutely reliable, for frontal pain is met with in empy- 
ema of the antrum. We may find redness or tenderness over the 
frontal sinus, and it is recommended to probe the sinus through its 
opening in the infundibulum. If this fails the anatomical exits of 
the sinuses may be taken advantage of for the purpose of diagnosis 
in the following way: As the frontal and ethmoidal have their 
openings at their lowest parts, while the antral opening is at its 
highest part, it is evident that the two first sinuses are best drained 
when the head is in an upright position, but the antrum when the 
head is inverted. The patient is therefore directed, after his nos- 
trils have been wiped clear of pus, to put his head between his 
knees, and if, after a few moments, on assuming the erect position, 
the nostril is found full of pus, it has probably come from the 
antrum. The method of transillumination by putting a small 
electric lamp in the mouth and darkening the room is sometimes 
useful, as is shown in the cases to-night. Transillumination, how- 
ever, does not always give certain results, for the variation in 
the thickness of the walls of the antrum may be considerable, 
and the skin may be too thick to transmit light well. If these 
methods fail recourse must be bad to exploratory puncture by 
the lower meatus, canine fossa, or alveolar process. The former 
is preferable, in my opinion, for the following reasons: First, the 
wall is usually very thin, and, second, thére is little or no reaction- 
ary inflanmation. I have found, in perforating through the canine 
fossa, an immediate swelling of the cheek, which much distorted 
the face for some days. The passage of the canula was painful and 
seemed to increase the swelling. The alveolus is often thick and 
therefore more difficult to use as a means of approach. It is, how- 
ever, on account of its connection with the lowest part of the cavity, 
and on account of enabling the patient to wash out his own antrum, 
rapidly becoming the favorite location for puncture. In two of my 
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cases, after an exploratory opening had been made in the lower 
meatus, carious teeth having their roots in the antrum were ex- 
tracted and the cavity washed through their sockets, but in both 
cases the patient preferred to have the washing continued by the 
lower meatus. If it is decided to puncture by the lower meatus a 
strong trocar should be introduced below the lower turbinate and 
turned obliquely outward as far as the nostril will allow, and then 
pushed through into the sinus. Often, however, the bone is too 
thick to permit of this proceeding ; it is therefore better, I think, to 
use a trephine or bur propelled by a dental engine. When the 
trephine has entered, this is at once felt by the sudden lack of re- 
sistance, and it is withdrawn, a canula of the same size fitted to an 
aspirating syringe introduced, and some of the contents of the 
antrum removed. For accurate diagnosis this proceeding is better 
than at once washing out the pus, because the fluid passing over 
the middle meatus may carry with it pus from the infundibrlum, 
which bas not necessarily come from the maxillary sinus. Usually 
the first washing is accompanied by a very considerable discharge 
of intensely foul-smelling pus. Ziem has, however, reported very 
slight amounts of pus from apparently plain cases of empyema, 
and I have noticed, in two of the cases reported to-night, so little 
discharge on puncture that the diagnosis seemed to me at the time 
uncertain, although the result of treatment appears to me proof 
positive, for the foul discharge improved after the first washing of 
the antrum and ceased in a short time, although it had lasted many 
weeks before the puncture. If the pus be too thick to be drawn 
through an aspirating tube, washing is in reality the only method 
of ascertaining its presence. In such cases the nostril should be 
carefully wiped out before washing the antrum. The odor from 
pus in long-standing antral empyema is almost unbearable, and 
one can easily understand the distress its constant presence in the 
nose must cause the patient. Frequently in suspected cases at the 
time of observation no pus is seen in the middle meatus and the 
surgeon is obliged to make the patient lower his head in the man- 
ner already described, so as to drain the antrum. Often the 
patient’s history—that pus appears when he lies on the sound side— 
will give the observer a hint as to the best way of obtaining the 
discharge. I have found a peculiar thin brown mark on the hand- 
kerchiefs, a valuable guide to diagnosis which I have not seen 
described in papers on the subject. This stain has disappeared in 
the cases treated and cured, and much lessened in those constantly 
washed. In one case, where nothing could be seen in the nostril 
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and yet a constant thin brown spot on the handkerchiefs appeared, 
a probe wound with cotton was inserted under the middle turbi- 
nate, and on being removed the stain on the cotton and on the 
handkerchiefs was found to correspond very well. The antrum 
was opened through a tooth-socket and washed and cured, the 
stains disappearing from the handkerchief after a few washings. 
The opening was allowed to close eight months ago, and there 
has been no recurrence of discharge or stains since. Mackenzie 
has suggested that the pus discharge be examined for bacilli, and 
this has been done, with as yet no important results as regards 
diagnosis. The staphylococci pyogenes aureus and albus and 
citreus, and the pneumococcus of Telamon-Frankel, have been 
found, the latter of interest since pneumonia is recorded as having 
followed antral disease. The prognosis in cases as regards time of 
continuance is not of the best, an untreated suppuration lasting 
many years or through life. It may give rise to many complica- 
tions directly due to an affection of its neighboring organs or struc- 
tures, and indirectly to disease of distant organs. Of the neigh- 
boring organs the eye is perhaps most frequently affected, and we 
have iritis, panophthalmitis, narrowing of the field of vision, orbital 
abscess, and lid abscess, all following empyema of the antrum. Of 
the skin of the face, facial abscess and pyodermatoses are men- 
tioned, while in ear and throat acute otitis media (from entrance 
of pus into the Eustachian tube) and peritonsillar abscess (proba- 
bly from the passage of pus over the tonsillar region) have been 
notea. In more distant organs we find reported pneumonia, lung 
abscess, arthritis, and nephritis. In none of the cases shown by 
me have any of these complications occurred. As to the question 
of treatment of empyema of the antrum there is much diversity 
of opinion. In the fulminant cases there is no question that a wide 
opening and drainage are imperative. In latent cases, on the 
other hand, the results of brilliant surgery do not seem to be as 
gratifying as in some other localities. It goes without saying 
that the cause must be carefully sought if we are to cure the con- 
dition. The most common causes of empyema of this sinus are, I 
think, in the order of frequency, carious teeth, nasal obstruction, 
and syphilis. Other less frequent agents of suppuration are foreign 
bodies in the antrum, such as supernumerary teeth or cotton 
pledgets introduced into tooth-sockets by the dentist, from thence 
escaping into the antrum. A rubber drainage-tube has been found 
as an exciting cause, and had remained some years in the antrum 
before its discovery and removal. Epidemic influenza seems to- 
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have played a prominent part in many cases. In most of my 
patients the teeth have been an important factor, and in two of 
them antisyphilitic treatment has decided the diagnosis. I think we 
may say at present that empyema of the antrum is an obstinate 
disease, and requires the greatest persistence on the part of both 
physician and patient. There is, of course, a limit where patience 
ceases to be a virtue, and mild methods must give place to more 
energetic surgery, but the fixing of this limit must be dictated by 
personal experience. Some of my cases were cured in a short 
time,—two or three weeks,—some after several months, and others 
are still under treatment and relapse when the washing is inter- 
mitted. 

With regard to the location of antral puncture authorities 
differ, although the weight of opinion seems to be in favor of the 
alveolar opening. Most of my cases have been washed through the 
lower meatus, although some have been washed through the canine 
fossa and the alveolar process. The advisability of a large or 
small opening into the antrum is still in dispute. Most surgeons 
believe in the former, while Ziem, with his enormous number of 
cases, advocates the latter. He, however, makes up for the small- 
ness of the opening by using a powerful pump, which sweeps the 
antrum out under pressure as it were. Bosworth, on the other 
hand, advises making an opening in the alveolar process large 
enough to admit the little finger and thoroughly exploring the 
antrum. This certainly seems a most rational method of proce- 
dure. 

Case I. EmpyemMa oF THE ANTRUM.—Mrs. Jessie B. Family 
history negative. Has seven children, all living and all well. Has 
had no diseases except dyspepsia. Seven years ago she had a 
yellow discharge from the nose consequent on a confinement, the 
only abnormality of which was the bursting of a vein (in the leg). 
The nasal discharge from the first was yellow and thin. She has 
been subject to headaches on the same side of the head. The 
headaches and discharge have persisted ever since. Examination 
shows pus issuing from the region of the middle turbinate. Ex- 
amination with the probe shows the presence of necrosed bone in 
the middle turbinate. Transillumination with the lamp in the 
mouth shows the antrum on the right side bright, while that on 
the left side is opaque. Therefore a diagnosis of antral empyema 
on the left side was made. As to causation nothing definite could 
be learned. There was no history of specific troub'e, nor of any- 

- thing pointing to tuberculosis. There were no carious teeth. 
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With a trephine an opening was made into the antrum by the 
lower meatus, and a copious discharge of pus was the result. The 
pus was very thick, heavy, and of a very foul odor. A straight 
canula was introduced, and the antrum washed out every morning 
by Dr. Chenery, into whose service she came. The operation was 
accompanied with but little pain, and was not followed by any dis- 
comfort whatever. On July 18 she reported herself better than 
for years as regarded the discharge. The wound below the lower 
turbinate was covered with a small membrane, as is usual in such 
cases, but otherwise the nose was unaffected. The antrum was 
washed out for some time, but approaching confinement interrupted 
the treatment, and she passed out of observation. 

Case II.—William C., age seventy-three, came to me complain- 
ing of an offensive discharge from the right nostril and pain on 
the same side over the antrum. He gave the following history: 
Three years ago he had a toothache on that side, and the dentist 
extracted the second upper molar on the right side. Soon after 
this he had neuralgia on and about the antrum of the same side. 
Subsequent to this he had no neuralgia until the ten days pre- 
ceding his visit to me. On examination he had an intermittent 
discharge of pus from the right nostril of an offensive character 
perceptible to himself. His pain was severe, and the discharge 
very annoying. Examination showed no pus in the region of the 
middle turbinate, but a probe wound with cotton and passed up 
under it was stained a yellow-brown, like the stains on his hand- 
kerchiefs. Transillumination was negative. The question now 
arose as to the soundness of the first malar on the affected side. 
The dentist to whom the patient was sent decided that the tooth 
was not the occasion of the antral disturbance; the patient was 
not operated on therefore for another week or more; but as the 
discharge still continued and the pain persisted, the tooth was ex- 
tracted, its roots being found to be in bad condition after extrac- 
tion. The socket was washed out, and the canula introduced 
into the antrum a day later, with only a slight discharge of pus. 
The patient’s general condition being very poor, he was advised to 
go South on a sea-voyage on March 27. He returned on April 15, 
stating that the discharge had been increased by the damp air and 
that the pain was great. The pain was not present in the night, 
but came on in the morning and lasted all day, to subside in the 
evening. There was a slight amount of swelling over the antral 
region, but otherwise the previous examination was unchanged. 
After a second consultation with the dentist, it was decided to bore 
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up through the tooth-socket, which had healed up in the patient’s 
absence on his vacation. After the tooth-socket was reopened by 
Dr. Hamilton, the antrum was regularly washed out, at first once 
a day, and subsequently every second day. From the first the 
offensive discharge ceased, but not so the pain, which, however, 
was greatly lessened. On damp days the pain was at its worst, 
but usually yielded_to clearing the antrum out with antiseptic solu- 
tions. On April 30 he was almost free from pain, but the plate 
which had been put in to keep the opening clear annoyed him. 
The intervals of washing were lengthened, but as the wash-water 
still contained pus, it was not deemed safe to remove the plate 
until July 22, when the water washings came away for some days 
perfectly clear. The result was awaited with some anxiety, but 
there was no return of the nasal discharge, although there was 
slight pain on damp days. Of the antiseptics used, peroxide of 
hydrogen yielded the best results in a weak solution at first, but 
afterwards in the fifteen-volume solution. It was always followed 
by an alkaline solution. The patient has been heard from within 
a few days, and has no pus discharge, but the pain, on damp days, 
occasionally appears. I believe this to be a neuralgia of the infra- 
orbital nerve, as it is not associated with any antral symptoms. 
Case III.—H. C. P., aged forty-one, entered the Massachusetts 
General Hospital November 21, 1894; complaining of a yellow dis- 
charge from the left nostril. The discharge is said to be thick, 
yellow, and foul. There was headache over the frontal region, but 
only in the afternoons. He gave the following history: Three 
months ago he had a “cold” in both nostrils, accompanied with a 
thick purulent discharge on each side. This affected both eyes, 
making them red and watery. This discharge had lasted for two 
months. Before entrance the discharge on the right side had sub- 
sided somewhat, but still persisted. At no time did he feel any 
symptoms of pressure, or anything like it. On examination, a large 
granulating middle turbinate was seen, with pus oozing from under 
it. The nostrils were otherwise normal. This, of course, suggested 
an empyema of the antrum, and further investigation of the teeth 
showed an open socket of the second molar tooth, the tooth having 
been extracted months before. With an antiseptic probe the socket 
was explored, and it was found to connect with thé antrum. The 
antrum was at once washed out, and the relief was immediate. 
This treatment was continued every day, and at the end of a few 
weeks the patient learned to do this himself, and, when seen some 
months later, stated that the opening had nearly closed up, and, 
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although he washed it out occasionally to keep it clean, gave him 
no trouble. This case was interesting from an etiological stand- 
point, as it apparently started from the cold, being bilateral at first. 
It may seem that the bilateral discharge was due simply to a 
rhinitis, but the time is rather long-fora simple inflammation. The 
second point of interest is the condition of the middle turbinate. 
The amount of granulation tissue was so large and exuberant as to 
suggest malignant disease, and the rapid subsidence under washing 
of the antrum was very marked. 

CasE 1V.—Nellie M., aged twenty-one. Patient entered the 
hospital October 14, 1895, complaining of an offensive discharge 
from the right nostril. This was especially bad in the morning, 
but more or less disagreeable during the day. She gave the follow- 
ing history: Two months ago, after a severe cold, she had pain 
over the antral region of such severity that it kept her awake for 
three successive nights. A sudden and copious discharge of pus 
was followed by relief of pain, although the soreness and a slight 
swelling persisted until she came to the hospital. There were no 
other symptoms of importance except, perhaps, a paresthesia of 
the throat, acid or highly-flavored food distressing her. Examina- 
tion showed a normal condition of the nostrils, except that from 
under the middle turbinate of the right side oozed a small stream 
of pus. This and the symptoms preceding the examination made 
disease of an accessory cavity probable, and the question arose as 
to which one was affected. Transillumination showed the antrum 
dark on the right side, while on the left it was brilliantly illumi- 
nated. An examination of the outside of the antrum showed some 
slight tenderness and swelling. There was no pain on pressure 
over the frontal region. The teeth were next examined and found 
to be perfectly sound, so that it was decided to make an opening 
into the antrum through the canine fossa. This was done, on 
October 5, with a small trephine run by an electric motor. The 
antrum was washed out, a moderate amount of thin pus appearing in 
the wash-water; but, owing to the inexperience of the patient, the 
first wash-water was swallowed, the head being held too far back, 
so that much may have been lost. The next day the patient felt 
much better; the discharge was less offensive. The face had 
swollen somewhat during the operation, as is common, and in my 
opinion an objection to the canine fossa opening, and on the fol- 
lowing day the disfigurement was very obvious. Passing the 
canula into the antrum was very disagreeable. The antrum was 
washed out with an alkaline antiseptic solution until November 
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9, when the opening was allowed to heal, as all the symptoms were 
very much improved, and the passage of the canula was very pain- 
ful. Two days later she returned, complaining of a slight increase 
in discharge, which subsided rapidly, and on November 25 she had 
no discharge. On December 22 there was no discharge, or symp- 
toms of any kind, and they have not since recurred. 

The lessons taught by this case are that opening by the canine 
fossa is an unsatisfactory procedure, since the swelling of the soft 
tissues, which is apt to follow any trauma in the cheek, is very 
disfiguring. The opening is not easier to get into, it seems to me, 
and the pain to the patient is considerable. It also tends to show 
that an antrum which has lasted but a short time requires a com- 
paratively short time to heal when washed out and kept clean. 
April 8, patient has been seen, and has had no return of symptoms 
of any kind. 

Case V.—Christina D. Patient came to hospital October 27, 
1895, complaining of a foul discharge from the left nostril. She 
gave the following history: Eight years ago her teeth were much 
decayed, and they were removed by an unskilful dentist, who left 
many roots in the gums, over which a false set of teeth was placed. 
A year ago she had pain and tenderness over the left antrum, with 
swelling in the canine fossa. About the same time pus began to 
flow from the left nostril, staining four or five handkerchiefs a day 
at the time she entered the hospital. The throat and left nostril 
were normal, but pus was seen issuing from the right nostril in the 
region of the middle turbinate. Transillumination showed dark- 
ness of left antrum, while the right side was brilliantly illuminated, 
and there was marked tenderness over the canine fossa. She was 
sent to the dental infirmary, where the roots of the teeth on the 
left side were extracted by Dr. Paul. No discharge of pus, how- 
ever, followed the extraction of the teeth. On the 30th of October 
an opening was made through the left nostril with the trephine 
and electric motor, and a quantity of the most foul-smelling pus 
evacuated. The next day the improvement in the symptoms was 
marked. Instead of four or five handerchiefs, she had but two, 
and the character of the pus discharged was much less offensive. 
The patient was very anemic, and iron, arsenic, and strychnine were 
prescribed. On the 4th of November the pain had quite subsided, 
and a much smaller amount of pus was evacuated. On the 11th of 
November peroxide of hydrogen, diluted one part to three of water, 
was used, followed by an alkaline wash. This resulted in a decided 
improvement, and on November 27 very little pus was found on 
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washing. On December 3, on lowering the head, a few drops of 
pus were found in the nostrils, and two days later no pus was found 
on washing out the nose. The patient came at first every day, and, 
as the discharge improved, at less frequent intervals. On Decem- 
ber 12 the patient had so little trouble that she stayed away, 
contrary to advice, until December 26, when the opening into the 
antrum was found to have healed. A return of the symptoms 
necessitated another puncture and renewed washing. She is still 
under treatment. 

Case VI.—Constance B. Family history negative. Patient 
entered the hospital in October, 1895, complaining of great pain 
over the antrum, but had no discharge. She gave the following 
history: The first time she had any trouble was in May; then the 
teeth of the lower jaw were inflamed, and she could not easily open 
her mouth. She had had no nasal trouble, or any specific history. 
She had been admitted to the hospital in August with a swelling 
over the antrum, but no discharge. While here she received thirty 
grains of iodide of potassium, and in three weeks was discharged with 
entire subsidence of symptoms. Less than a month after leaving 
the hospital she noticed a swelling and pain over the antrum, and 
resorted again to iodide, but with no relief. At last, some months 
later, she went to a dentist, who extracted a molar and washed out 
the sinus, finding pus, but only temporarily relieving the pain. 
Before entrance the eye had begun to protrude. The head was 
sensitive to the touch on the scalp, and the headaches were worse 
at night. Examination of the nostrils was negative, except for 
some enlargement of the middle turbinate on the left side, but no 
pus was seen oozing from under it. The socket of the second molar 
was open, but on passing a probe into the antrum no pus was dis- 
covered, although the antrum appeared full of some rather soft 
tissue. Transillumination of the antrum showed a marked dark- 
ness on the left side. The remaining teeth were healthy. The 
question now arose, what was the cause of the intense pain? An 
empyema simply it was not, for the probe failed to find pus, and 
relief of the pain did not follow the washing out of the cavity. The 
diagnosis lay, therefore, between syphilitic and malignant disease 
of the antrum. In favor of the latter was the failure of iodide to 
act after the patient left the hospital, and a progressive loss of flesh 
and strength. In favor of the former was the subsidence of the 
symptoms in the hospital under specific treatment, the tenderness 
of the scalp, the headaches worse at night, and the absence of 
hemorrhage on probing. Dr. Warren made an exploratory open- 
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ing, and found necrosed bones without any signs of sarcoma. The 
necrosed bone was removed as far as was possible, and the pain at 
once ceased. She was given iodide, and discharged, doing well. 
Case VII.—Maurice K., aged seventeen, clerk, entered the hos- 
pital December 4, 1895, complaining of a discharge of three weeks’ 
duration from the right nostril, excoriating the right side of the 
upper lip. There was no pain and no odor and no constitutional 
symptoms. The right side showed darker than the left on trans- 
illumination. There was some atrophy of the turbinate, but no ten- 
derness over the antrum or malar process. The diagnosis was made 
by an exploratory puncture, and only asmall amount of pus removed. 
The antrum was washed several times, and on December 9 the dis- 
charge from the nose had ceased and the patient felt much better. 
The excoriation of the lip was nearly healed. On the 10th there 
was no more discharge and the treatment was discontinued. After 
a few days he was discharged, with orders to report if the discharge 
should reappear, but has not since been heard from. It seems to me 
that this was an acute catarrh of the antrum, as shown by the one- 
sided discharge and excoriation of the lip under that nostril. Its 
duration had been so short that it yielded readily to treatment. 
Case VIII.—Lizzie M. Patient has had considerable trouble 
with the teeth of the upper jaw for several years. The last three 
molars were removed some time ago, and the second bicuspid is at 
present necrotic and painful. This symptom occurred over a year 
ago and has persisted since. With the nose she has no trouble. 
Two weeks she had a sharp pain over the antrum, accompanied 
with fever and chills, with pain in the back and limbs. These 
acute symptoms lasted about a week, and were relieved by a puru- 
lent discharge from the left nostril about ten days before entrance. 
Examination showed pain over the antrum and a discharge coming 
from under the middle turbinate. The second bicuspid was carious 
as I have stated. An exploratory puncture was made under the 
lower turbinate with the trephine, and foul-smelling pus evacuated. 
The patient is still under treatment by washing with antiseptics, 
and has gained several pounds in weight and very much in general 
health. The discharge has not ceased, although it has much im- 
proved. Besides washing out the antrum the patient has had the 
carious tooth removed, and the socket was found to connect with 
the antrum. The interesting points about this case so far are the 
rapid improvement under antral washing and the fact that the bi- 
cuspid tooth connected with the antrum,—a fact not very common. 
So severe was the apparent cachexia that I hada small polyp, found 
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in the middle meatus, examined microscopically in order to bar out 
the diagnosis of sarcoma. This growth was found to be benignant. 
This patient has gained ten pounds, but treatment is still necessary. 

June 20.—Patient’s discharge has entirely ceased. 

Case IX.—C. M. D., aged twenty-two, entered the hospital 
complaining of a foul discharge from the left nostril. Patient has 
had trouble with his teeth on that side for two or three years, and 
the left second molar had been especially tender for two weeks 
before the onset of his symptoms. With his nose he had hitherto 
had no trouble. He had had no trouble of a specific nature, nor any 
family history of tuberculosis or new growths. Five days before 
entrance his acute symptoms began with sharp pain over the 
antrum, and severe headache and chills. The headache was over 
both temples and accompanied with high fever. At this time there 
was no discharge from the nose. These symptoms subsided as soon 
as the left nostril began to discharge a foul-smelling, thin secretion. 
The nasal discharge stained his handkerchiefs a brownish-yellow 
color, and was copious enough to necessitate the use of four or five 
handkerchiefs a day. He had still some pain in the temporal re- 
gion and soreness over the antrum. Examination showed the left 
upper third molar to contain a large cavity, but otherwise the teeth 
appeared tobe sound. The nostril showed pus in the middle meatus 
both under and over the middle turbinate. The lower turbinate was 
pushed over towards the septum, making the breathing space nar- 
rower than normal. There were no lesions of the skin to be seen. 
Transillumination of the antrum showed a marked difference in the 
light transmission of the two sides, for the left antrum does not 
transmit light as the right side does. Puncture through the lower 
meatus gave rise to a discharge of thin and very foul pus. The 
discharge after the first washing began to improve, but the pain 
persisted for a few days. He was washed at first every day, and 
later, as the symptoms improved, every second day. At present the 
discharge is slight and the wash-water comes away almost clear. 
He has been washed with peroxide, followed by Seiler’s solution, 
but this has been given up as possibly too irritating. He seems to 
have received the greatest relief from injections of iodoform in so- 
lution in glycerin. So far I have not considered it wise to stop the 
washing on account of the well-known liability to recurrence. 

March 16—He has had no washing for two weeks, but I have 
inserted the canula to keep the opening patent. He has now no 
pus discharge and considers himself well. 

April 8.—Patient has been seen to-day, and has had no discharge 
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or pain since March 2, and has not had his antrum washed or treated 


since that date. 
June 15.—Patient is still perfectly well. 


DISCUSSION. 


Dr. Cobb.—This method of transillumination is nothing new. 
The only interest which I claim for it is the fact that it has not 
been publicly shown on any patients in Boston. It was gotten up 
by Voltolini a good many years ago, and like most new things was 
at first overpraised and then again undervalued, and more or less 
lost sight of. In the cases in which I have used it, in both hospital 
and private practice, it has shown in almost all instaaces very 
satisfactory results. 

It is not to be accepted as a conclusive argument for the existence 
of antrum disease, but simply as one sign which, in combination with 
other symptoms, helps to make our diagnosis more accurate. 

(The lights in the room were then turned out, and the essayist 
presented several subjects, placing in the mouth of each a tiny elec- 
tric light, which transilluminated the face, the presence of disease 
being indicated by dark lines extending to the eye, sometimes on 
one side and in other cases on the opposite.) 

President Andrews.—Gentlemen, this most interesting subject is 
before you. I am sure the essayist will be glad to answer any 
questions that any of the members may wish to ask, and I am in 
hopes the subject will be fully discussed by the members present. 

Dr. Wilson.—The speaker referred to some old cases of antrum 
disease at the Massachusetts General Hospital, of which he said 
there was no record. I would like to ask about how old the records 
of those cases were? 

Dr. Cobb.—The oldest case I could find mentioned was about 
twenty years ago. I did not mean to say that there was no record. 
What I meant was that the record was not so complete as I desired. 
I could not look up the patients themselves, who had probably wan- 
dered all over the country, so that I did not know how long their 
treatment lasted. If I could have talked with some of them, and 
learned how quickly their discharge ceased, that might have been 
valuable information. But in these hospital cases it is almost im- 
possible to find the patients; they migrate all over the world and 
leave no address anywhere. 

Dr. Potter —Will Dr. Cobb please tell us what the distance is be- 
tween the opening of the frontal sinus and the opening of the 
antrum ? 
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Dr. Cobb.—The frontal sinus and the anterior ethmoidal and the | 
antrum all drain into the infundibulum below the middle turbi- 
nate. If there is an obstruction to the outflow through the nares, the 
pus from any disease of the frontal or ethmoidal sinus is very likely 
to be forced into the antrum. Ifthe middle turbinate is swollen,— 
and it often is swollen when there is a disease in any of these cavi- 
ties,—the pus can run down into the antral opening and then down 
into the antrum. The distance between these openings varies. I 
should say that they average about one-eighth of an inch. The 
antrum could not easily force its secretions into the frontal sinus, | 
but the frontal sinus can drain into the antrum. ; 

Dr. Smith._—In the successful treating of these cases, is it always 
necessary to extract a tooth, providing a tooth is the offender? 
Or, to put the question in another way, suppose a putrescent pulp in 
a molar produced disease of the antrum, is it not possible to treat 
this disease through the roots of the molar? And when the antrum 
is cured fill the roots of the molar and preserve it in the mouth.. 
Need further trouble in the antrum be expected from the tooth ? 

Dr. Cobb.—That opens up a very interesting question, and one 
that my experience does not enable me to decide. I was in hopes 
I might hear something touching upon that point from the gentle- 
men present this evening. In the case of the young man who 
came in this evening, it was very evident that the antral trouble 
was caused by a tooth, but the tooth was so far gone, and presented 
such enormous cavities, that it never occurred to me to consider 
whether it would be wise to do anything else than extract it. I 
think in all cases reported the procedure of curing any disease of 
the antrum is usually so long that most surgeons, if they can find 
a tooth which connects with the antrum, and which has given evi- 
dence of unsoundness, usually remove it and treat the antral disease 
through the tooth-socket. It seems to me that such a tooth might 
serve as a foreign body in the floor of an antrum, and that it would 
be wise to remove it. A good stream of water is, I think, impera- 
tive in the treatment of these cases. 

Dr. Pond.—I would like to mention a case in my practice of 
antral disease with an opening externally on the face. It un- 
doubtedly resulted from the death of a pulp in a bicuspid, and the 
tooth was kept because it preserved the opening. After a treat- 
ment of about two weeks the antrum healed, and there was no 
further discharge, and the root was filled, and there has never been 
any trouble from the case since. The case was treated more than 
a year ago and quite a large opening was made through the tooth. 

6 
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Dr. Cobb.—I would like to ask in that case whether there was 
any discharge of pus through the nose? 

Dr. Pond.—There did not seem to be. The discharge and the 
washing all came through the fistula in the face and the opening 
through the tooth. 

Dr. Cooke—I would like to ask Dr. Pond how he knows the 
fistula went into the antrum ? 

Dr. Pond.—You can easily pass a probe into the antrum. 

Dr. Ainsworth--I would report a case similar to that, only oc- 
curring in the first molar. It came into my hands perhaps six 
months ago. A probe readily entered the antrum through all 
three roots; there was quite an unusually large-sized opening 
through each apex and a fistulous opening through the gum drain- 
ing the antrum. After a thorough cleansing and treatment at two 
sittings I filled the roots with gutta-percha, the crown with cement, 
and dismissed the case. Six weeks later the patient returned, when 
I found the parts perfectly healed. 

Dr. Werner—May I ask Dr. Cobb what antiseptic washes he 
uses ? 

Dr. Cobb.—At first I used mild solutions, as Seiler’s tablets, 
Dobell’s solution, and various other mild washes. Then I used 
peroxide of hydrogen, which I found rather irritating in most 
cases. I commenced at first with a solution of one in three, and 
then used it stronger, but in most of the cases it seems to irritate 
too much, even when I used weak solutions. After that I used 
iodoform in a solution of one in ten diluted with water, simply 
filling the antrum with it, and leaving it there for a little while, 
and then washing it out with alkaline solutions. Then I tried 
europhen, which did not show special merit. I have also tried a 
very mild corrosive, one in thirty thousand. I do not think it 
makes very much difference what we use in all these cases as far 
as the cure of the disease is concerned. I think there is some 
cause beyond all this that must be reached,—some foreign body, 
necroses of bone,—something that is not amenable to simply anti- 
septic washing. My experience with this trouble has been rather 
discouraging so far as the results from these antiseptic washes are 
concerned. 

Dr. Werner.—Did you ever use glycothymoline ? 

Dr. Cobb.—Not in such cases. 

' Dr. Ainsworth—I would like to ask Dr. Cobb if the operation 
of curetting the antrum is usually a painful one without the use of 
cocaine? 
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Dr. Cobb.—The only case in which I have had an opportunity 
to curette from the bottom up was in the case of one of the women 
here to-night, and in that case there seems to be no trouble any- 
where but in the antrum. The curetting caused quite a little pain, 
but not so much but that she would be perfectly willing to have it 
done over again if I thought it would do any good. I put on quite 
a little pressure—as much as I thought it was safe to use. She 
had, [ am sure, some bare bone in the antrum. 

Dr. Ainsworth.—I have in mind a case of curetting of a year 
and a half’s duration. There seemed to be necrosed or bare 
bone over the bicuspids. I suspected possible trouble from a pulp- 
less tooth. J could not, however, bring myself to believe that this 
was the cause, because the tooth had been well treated and had 
given no trouble after it was filled, and there was some distance 
between the apex of the root and the floor of the antrum, yet there 
was great sensitiveness when the curette was passed over that 
portion. Later this case cured readily after the burring out of the 
anterior ethmoid cells. 

Dr. Cobb.—Did you see the case after it was burred out? 

Dr. Ainsworth.—Not to make a critical examination of it. It 
seems to be permanently cured, however. I would add that in 
this case the patient became so despondent and discouraged at the 
slow progress made towards a cure that be was almost driven to 
suicide. 

Dr. Brackett.—I have been very much impressed by the demon- 
strations that have been made before us here to-night, and I feel 
very grateful to the essayist for showing them. They seem to be 
very practical and helpful, and the subject has been placed before 
us in such a manner that we shall not readily forget what we have 
seen and heard. 

It is impressive to think how much of pathology is demonstrated 
not only to be possible, but to be actually existing in this nasal 
region, in the group of tissues in the neighborhood which the essay- 
ist has mentioned in his paper, and the not remote region where 
adenoid growths flourish. It is impressive to think how much has 
been learned in recent years of all this comparatively new field of 
pathology, and also how much has been learned of the possible 
practical surgery and therapeutics for the very great benefit of 
patients who have been thus afflicted. 

My experience with antral cases has given general corrobora- 
tion to the statement of Dr. Garretson that a very material propor- 
tion of these cases appear to be dependent for their causation upon 
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tooth-troubles. I have found a very large part of them to be de- 
pendent upon such tooth causation that to undertake the salvation 
of the tooth would be to incur the risk of imperfect treatment and 
consequent continuance of the antral disease. I have felt that the 
possibilities of harm to the patient in attempting to retain the tooth 
far out-balanced the possible future value of the tooth, and quite a 
share of the cases that I have seen yielded readily to removal of the 
causative influence in connection with the tooth. Some have not 
thus readily yielded and have required treatment for a long time. 

I wish to speak of the fountain syringe at an elevation as a 
positively efficient means of flushing that I have used in one of 
these antral cases. In the treatment of this case Dr. Beverly Rob- 
inson, of New York, was with me. After the extraction of the 
molar tooth, which was the occasion of the antral trouble, we used 
this very thorough flushing, employing various forms of medication 
without getting full response until we came upon one which did 
seem to be followed by gratifying results,—namely, a teaspoonful 
of the tincture of iodine to the pint of tepid water. I think there 
is danger in these cases of over-medication ; but if thorough wash- 
ing out is indicated this is a means for its accomplishment. 

Dr. Eames.—I am moved to speak from what has been said by 
the last speaker in regard to his cases generally proceeding from 
the teeth. My experience has been quite the reverse. In the first 
fifteen years of dental practice I never saw an antral case; but 
within the last six years, having had an opportunity to see patients 
who came to dispensaries, I have seen a number of them. Those 
that have been in my hands have, in the majority of cases, pro- 
ceeded from the nose. I have read all authorities in regard to this 
diseaxe, and I think Dr. Cobb will agree that those who believe that 
the cause most frequently proceeds from the teeth, and those who 
think that the origin of most cases can be found in the nose are 
equally divided. Those who have to deal with dental troubles 
think that the majority of antral troubles come from the teeth, 
while rhinologists claim that they come from the nose in the 
majority of cases. 

In answer to the question raised by Dr. Smith, I can see how 
antral disease of short standing, brought about by the discharge of 
pus into the antrum from an abscessed tooth, might be cured by 
treatment through that tooth, which could then be filled and al- 
lowed to remain, but it strikes me that a majority of the cases 
could not be treated in that way. When we find so many antral 
cases that resist treatment for months and years, when there are 
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one or more large openings into the antrum, we feel that such cases 
could not be successfully treated through the tooth alone. 

I believe the ideal treatment is one in which two openings are 
practicable. 

Referring again to the question of the origin of these antral 
troubles, I would like to cite one case which shows the possibility 
of error in diagnosing the teeth as the cause. The history of the 
case, briefly, is this: The symptoms were given by the patient, and 
a physician who saw the case diagnosed “ulcerated teeth,” and 
lanced the gum. This not showing the desired effect, it finally re- 
sulted in the extraction of the teeth involved, followed by the ordi- 
nary treatment for antral trouble through the alveolar openings 
thus made. The case not getting well, was put into my hands, and 
on examination of the nose I found what seemed to be a polypus, 
and I took a fine wire and snared away several pieces of it. On 
looking at the pieces removed, they appeared to be more fibrous in 
character, not true polypus; and subjecting it to a microscopical 
examination, it was found to be a round-cell sarcoma, which ex- 
tended from the nose down into the antrum, nearly filling it. After 
enlarging the opening made -by the extracted teeth, I took my 
adenoid forceps, and was enabled to grasp masses of the growth, 
and remove it with very much less pain and Jess hemorrhage than 
by the ordinary process of curetting. These masses that came 
away would seem to show that the disease perhaps originated by 
an ordinary polypus in the nose. 

Dr. Smith—In neglected disease of the antrum will the essayist 
please tell us to what extent the disease involves contiguous tissue 
and to what complications follow ? 

Dr. Cobb.—I have seen cases which have lasted for many years. 
I think they are shown by fouler smell and more discharge; 
but that is about the only sign that I have noticed. I have not 
seen any very extensive necroses of the alveolar process resulting 
from long suppuration. My cases, as I say, have not been numer- 
ous enough, perhaps, to found any statement as to what the effect 
of long-continued neglect may be. 

Simple empyema does not seem to extend beyond the limits of 
the antrum. Many of these cases report that they do not get much 
worse; they seem to keep along just about the same month after 
month. 

Dr. Taft.—I would like to ask Dr. Cobb if there is not a possi- 
ble correspondence between a chronic continuance of this disease 
and a chronic continuance of nasal catarrh ? 
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Dr. Cobb—No correspondence that I know of, excepting that 
they are serious as affecting the general health. Now, in the first 
one of these cases shown here to-night the woman weighed only 
one hundred and nineteen pounds when she came into the hospital 
for treatment. She was treated for empyema without any show of 
improvement at first, and it was a question whether she was pro- 
gressively going down hill or not. Careful examination showed 
that there was no sign of malignancy in the case, and after a time 
she began to gain flesh and strength rapidly ; she has now gained 
eleven pounds. So that keeping the antrum clear certainly has an 
effect upon the patient’s general health. 

Dr. Smith.—In regard to the treating of the antrum through 
the roots of teeth and saving the teeth, I have in mind one case 
where this treatment was not successful. My associate, Dr. Payne, 
asked my advice one day in regard to a case of antral disease 
caused by a first molar that was not only pulpless but thoroughly 
dead; and he wanted to know if it was not possible to cure the 
disease and save the tooth. I advised him to extract the tooth, 
but he decided to attempt the treatment of the antral disease 
through the tooth. He tried it a while, and gave it up; then he 
extracted the tooth. I have forgotten to ask him how much he 
treated it, or how persistent it was, and I will therefore ask him 
now how long it took to cure that case. 

Dr. Payne—Yhe patient presented after having an opening 
drilled through the process to relieve an abscess that was forming. 
This drilling, by mistake, was carried to the antrum, and a syringe- 
ful of strong creosote was injected; but the effects of that were 
not apparent when the case came into my hands. She came to me 
with considerable trouble in this pulpless first molar, with a dis- 
charge of pus from the nose. The fistula, in the mean time, had 
closed. I removed the filling in the tooth, and found dressing 
in the roots, which I removed; enlarged the opening through the 
end of the palatal tooth, and washed out the antrum with a very 
weak solution of carbolic acid and water, perhaps one to two 
hundred and fifty or three hundred. The patient went away, and 
when I next saw her found that the pus had discharged through 
the palatal root and also through the nose. I continued this treat- 
ment through the root until the pus discharge had ceased. A 
dressing was put in the canals, and the cavity in the tooth stopped 
up, and the case went along for about four months with no trouble 
at all. She came in.one day complaining of a severe pain in the 
affected region, and stating that she had had a severe cold, which 
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caused a return of symptoms, and pus was again discharging 
through the nose. I removed the dressing, washed out the antrum, 
and found that the canals could not be stopped up without causing 
pain; and, as the patient so desired, I had the tooth extracted, 
washed out the sockets and antrum with a weak solution of car- 
bolic acid, and it immediately healed. 

Dr. Smith—I would like to ask Dr. Cobb if he has used car- 
bolic acid in any form for washing out the antrum ? 

Dr. Cobb.—I have not. 

Dr. Smith.—I saw it recommended years ago for this purpose, 
and I still consider it a good remedy. 

Dr. Cobb.—How strong do you use it? 

Dr. Smith—About one in two hundred and fifty to three 
hundred. 

Dr. Cobb.—In washing the antrum we always have to consider 
the irritation of anything passing over the nasal mucous mem- 
brane. Dr. Payne spoke of the patient in his case having a cold, 
and thus starting up her antrum again. I have heard a good 
many patients complain of just that thing, but, if you will look 
into it, you will often find that it was not a cold which started up 
the antrum, but the antrum which caused the “stuffed up” feeling 
which the patient supposed to be a cold. If you cross-question 
them, you will find that their cold was simply one-sided, while the 
other side is absolutely clear, and the discharge is simply antral 
pus. That fact I did not discover for some little time, so that it is 
always advisable to find out whether a patient’s definition of a 
cold is really a bilateral stoppage followed by simple mucous dis- 
charge, or a unilateral flow of offensive-smelling pus, sometimes 
not even preceded by any stopping. 

Dr. Banjield—When the disease was cured, you would expect 
these openings made into the antrum to close of themselves? 

Dr. Cobb.—The artificial openings? Yes, they heal so quickly 
that one can hardly keep them open. Behind the vestibule in the 
nose the nasal secretion is very antiseptic, so they have the very 
best possible chance of healing. 

Dr. Taft—I would like to know how the essayist would diag- 
nose a case of empyema,—that is, to distinguish it from a case of 
chronic nasal catarrh ? 

Dr. Cobb.—T here are other forms of discharge that are offensive 
besides empyema. One is ozena, which is accompanied by dry 
crusts and scabs, very shrunken turbinates, and dry-looking 
mucous membrane. You may have a rather wide nose in the case 
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of empyema, but you do not have that dry, trophic look that you 
have in ozena. The only other nasal discharge that has an offen- 
sive smell is that of syphilis, and that you can often tell by necrosed 
bone in the septum itself. If there is ulceration of the turbinate, 
you can always suspect syphilis with a good deal of probability. 
Of course, I am simply referring to the antrum; the other cavities 
have to be considered in your examination. The ethmoid will also 
produce a bad-smelling pus, but, in my experience, not nearly so 
bad as the antrum. 

Dr. Taft—One feature of the diagnosis would be that in em- 
pyema the odor of the discharge is evident to the patient; in 
chronic nasal catarrh the odor is not perceptible to the patient. 

Dr. Brackett——I move a cordial expression of thanks to the gen- 
tleman who has read the paper, and given us these most interest- 
ing demonstrations and diagnoses. 

Unanimously carried. 
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THE regular monthly meeting of the American Academy of Den- 
tal Science was held at Young’s Hotel, Boston, Wednesday even- 
ing, April 1, 1856, at six o’clock, President Andrews in the chair. 

A paper was read by Henry W. Gillett, D.M.D., of Newport, 
R. I.; subject, “ Cataphoresis.” 


CATAPHORESIS. 
BY HENRY W. GILLETT, D.M.D. 


Mr. PRESIDENT AND GENTLEMEN,—It was with some hesitation 
that I accepted the invitation of your committee to speak to you on 
this subject this evening, for the reason that I have but little new 
material to add to what I have already published. Consequently I 
must confine myself largely to further elaboration of matter already 
published, and to the consideration of the statements recently pub- 
lished by other workers along this same line. 

As an introduction and a probable help to some of you in grasp- 
ing more fully what follows, let us define certain technical terms 
which it will be necessary to use. To many of you this will un- 
doubtedly be superfluous, but I find a majority of the profession are 
not sufficiently familiar with these terms to use them understand- 
ingly. I trust, however, that it will not be long before our schools 
shall recognize the growing demand and the necessity for providing 
instruction in electricity instead of leaving it to private post-grad- 
uate enterprise and the commercial agents of supply-houses, the 
present most readily accessible sources of instruction for the pro- 
fessional man. 

It is well understood by all, I presume, that the term electrical 
current is used for convenience, and as the result of long habit. In 
the early history of the development of our knowledge of electricity, 
it was thought that the manifestations indicated a flowing current 
comparable to a current of fluid, so we have the term electric 
current, which seems unlikely to be supplanted. In speaking of 
this current we need units of measurement of its different quali- 
ties. We have these in the ampére, volt, ohm, coulomb, ete. 

This term, coulomb, at present one of the least used but most 
important terms, is the unit of quantity. I refer to it here for two 
reasons: first, as an aid to the understanding of the ampére, and, 
secondly, because I believe it will eventually be one of the most 
commonly used terms. If your bill from your electrical supply 
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company should charge you at a certain sum per thousand cou- 
lombs of electricity, it would correspond exactly to the usage of 
your gas company in their charging a certain sum per thousand 
cubic feet of gas. 

Having a unit of quantity, we next need a unit of current 
strength or rate of flow. We have this in the ampére, which is 
the current strength, which allows one coulomb of current a sec- 
ond to pass a given point in the circuit, and corresponds in usage 
to cubic feet per second of gas or water flow. 

For instance, five ampéres of current flowing one second de- 
liver five coulombs of electricity, in ten seconds it delivers fifty 
coulombs. 

In medicine we use comparatively weak currents, and conse- 
quently measure it in thousandths of an ampére,—milliampéres. 

In the volt we have the unit of electro-motive force, correspond- 
ing to our usage of pounds pressure per square inch in gas, steam, 
or water. 

When we modify the one-hundred-and-ten-volt current so as to 
use a ten- or twenty-volt current from it, we do something which 
we may illustrate by the dam of the millwright. Let us suppose 
he has a twenty-foot dam, and a flume from the bottom of it for bis 
main millwheel, where he may use all the pressure he can get from 
his dam ; but forsome other small machinery, let us suppose, he leads 
a flume out five feet from the top to run a small water-wheel re- 
quiring less pressure. With this selector we tap the one-hundred- 
and-ten-volt circuit, with an adjustable contact, and draw off from 
it any part of forty volts in pressure that we may wish to 
use. 

One other term, resistance, has an obvious meaning, it is the 
opposite of conductivity. You know, for instance, that copper 
conducts electricity well, iron conducts it less readily, and German 
silver least readily of our commonly used metals; conversely, we 
say that the resistance of copper is less than that of iron, and that 
of German silver greater than that of iron; that the resistance of 
distilled water is very high ; that of a sodium chloride solution low; 
that of the tissues of the body higher than the substances we have 
mentioned except pure water, and that of a dry tooth very high. 
The resistance of a conductor also depends upon its dimensions. 
A large wire will conduct more current than a small one; a large 
surface of the body covered with an electrode will conduct more 
current without pain than will a less portion of the same surface. 
We measure this resistance in ohms. 
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The ohm is the resistance of a column of mercury of a certain 
size and length; roughly, it corresponds to the resistance of four 
hundred and sixty feet of ordinary telegraph wire. 

The terms positive and negative scarcely need defining. The 
positive, indicated by the plus (+) sign, being applied to the cur- 
rent coming from the dynamo or battery ; the negative, indicated 
by the minus (—) sign, being applied to the return current. Elec- 
trode is a term commonly used to describe the applicators used in 
administering electricity. -The positive electrode is often called the 
anode, and the negative the cathode. We have several subdivisions 
of electricity and kinds of electric current, but we are concerned 
to-night with but one kind, the continuous or galvanic current, 
such as is used for incandescent lighting, or is obtained from any 
form of primary battery. 

Now, it was discovered years ago (1858, to be exact) that the 
galvanic current would carry with it into the tissues of the human 
body such liquids as tincture of aconite and chloroform. 

Richardson, who made this discovery, subsequently retracted 
his statements, but others took the matter up at different times. 
Late in the eighties Peterson, Morton, and others did valuable work 
in developing the principle and process, which had come to be 
known as cataphoresis. Many other terms have been used to de- 
scribe it, but this seems still to be the favorite. In a paper pub- 
lished in the February number of the INTERNATIONAL DENTAL 
JouRNAL, I quoted many of Dr. Peterson’s experiments and his 
references to the earlier history of the principle. In that paper I 
attempted to give, as concisely as possible, an outline of the de- 
velopment of the use of the principle in medicine. 

Cataphoresis has been for some years a process of recognized 
value to the electro-therapeutist. For further information on the 
history of its use in medicine I would refer you to the article men- 
tioned and to the references made there. 

Now let us consider what happens when we perform catapho- 
resis in any tissue. 

We apply a suitable galvanic current to the tissue by means of 
suitable applicators or electrodes, the current flows through the 
tissue from the positive to the negative electrode, and it carries 
with it a portion of any fluid having the right properties, such fluid 
being placed on or in the positive electrode. 

This property of the galvanic current seems to be partly or 
largely a mechanical effect. It is stated by Morton that he has 
driven powdered graphite deeply into the sweat-follicles of the 
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skin by this means. A globule of mercury can be driven back and 
forth in a tube containing dilute sulphuric acid by alternating the 
application of the positive and the negative current to wires dipping 
into the fluid at each end. 

I have here an example of what happens if you use a copper 
electrode. In this case we have decomposition of the copper elec- 
trode itself, then cataphoresis of the resulting copper salt. It was 
done in this way. The copper wire was thrust into this piece of 
steak and made the positive electrode, another wire was thrust in 
at another point and the current turned on. You observe the 
spreading and penetration of the green stain into the meat. 

With your permission I will now quote from a previous article 
of mine some experiments bearing more directly on our use of the 
current. (See February number of the Dental Cosmos.) 

You will find at the end of the same article several cases from 
practice, and others are cited in my article in the February Dental 
Cosmos. I might quote to you many more, but it seems unnecessary. 

Now let me define what I meant a few moments ago by a suit- 
able galvanic current. The current from any set of primary bat- 
teries or any continuous current lighting system answers the 
requirements. It is, however, very desirable that the current 
supply be steady. Iam told that your system here in Boston is 
not satisfactory in that respect. This fluctuation, of course, may 
come either from unsatisfactory conditions at the central station, 
or from large intermittent demands upon the system made by the 
running of machinery subject to sudden stopping and starting. 
When asuitable street current is not at command, a dry battery out- 
fit seems to me to offer the best source of current-supply for this 
purpose. In fact, I am beginning to question whether the dry 
battery outfit, which the manufacturers of the selector have pre- 
pared to go with it, is not the best source of current-supply. It 
certainly has the merit of steadiness of current and of not needing 
attention in caring for it. 

Now as to electrodes: for the negative, the ordinary sponge- 
covered electrode is suitable. The sponge, however, soon be- 
comes dirty, and I prefer to strip it off and use for each patient 
a fresh piece of cottonoid or other absorbent material. The 
positive electrode varies according to the part to which it is 
to be applied. For obtunding or bleaching dentine a platinum 
point is needed, which is to be applied to cotton placed in the 
cavity or to have cotton wound upon it. For obtunding soft tissues 
the most successful electrode is that suggested by Morton, having 
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a reservoir which feeds the solution to be used to the absorbent 
layer between the metal of the electrode and the skin. It is neces- 
sary for satisfactory results from cataphoresis that the metallic 
conducting medium shall come close to the tissue to be effected. 
As to drugs, there are many that may be used, and more will 
undoubtedly be found useful for different purposes, but to-night I 
wish to confine myself especially to three. The first is cocaine, 
with which nearly all my own work has been done. When an 
aqueous solution of cocaine of fifteen to thirty per cent. is placed 
in a sensitive cavity so insulated from the soft tissues that the 
current must go through the tooth, and the positive electrode is 
applied to this cotton, and a current of suitable strength is passed 
for a varying length of time, enough of the cocaine will be carried 
into the dentine to induce there the normal cocaine effect. The 
time required to produce this effect varies with the conditions. 
For absolute insensibility to such cutting as we need to do in pre- 
paring a cavity for filling, ten to fifteen minutes is average time. 
In some cases the time will be less than this, and in others it may 
require considerably more. With patients very sensitive to the 
electric current, it takes more time to reach a voltage which will 
accomplish the work quickly. A voltage of ten or twelve is suffi- 
cient, fifteen or twenty is more rapid in its effects, and thirty or 
more may be used in some cases. <A better method of measure- 
ment, and in fact the only correct one, is to use a milliampére meter 
and gauge your dosage by that. The same voltage produces very 
different effects as regards quantity of current in different teeth. 
If we wish to bleach a pulpless tooth we cleanse the cavity, and 
fill the upper third of the canal as usual, and apply on cotton to 
the exposed dentine a twenty-five-per-cent. aqueous solution of 
pyrozone. This is made by shaking two parts of twenty-five per 
cent. ethereal pyrozone with one part of water, and allowing the 
ether to evaporate. The tooth being insulated by the rubber, such 
current as the patient can comfortably bear is pressed, and the 
tooth will be bleached in a comparatively short time, provided, of 
course, the coloring is one to be effected by the pyrozone. 

Guaiacol has been advanced as a candidate for use as an anzs- 
thetic agent. Some time ago it was announced in Paris that 
guaiacol had marked anesthetic properties, and that it was supe- 
rior to cocaine in this respect. It was recommended to be used 
hypodermically, but with the warning that it would produce slough- 
ing at the point of injection. Acting upon this hint Morton claimed 
to have found that guaiacol used cataphorically on the skin would 
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produce anesthesia in about half the time that was required for 
cocaine solutions to produce the same effect. He tried the addition 
of cocaine to guaiacol, and used it on two teeth, on mucous mem- 
branes of the mouth for implantation, and for other operations. 
He reported excellent results, but it has since been stated that 
there is considerable sloughing when it is used cataphorically on 
mucous membranes. I have not yet ventured to try it in sensitive 
dentine, though I have seen it successfully used. I fear its escharotic 
properties may do injury to the tooth. McKesson & Robbins, 
who have made up the combination of guaiacol and cocaine which 
they call guaiacocaine, assure me through their agent, that we may 
hope to see a guaiacol free from these escharotic properties. 
Guaiacol, as you know, is a synthetic creosote. It is stated that it 
contains one and a half per cent. of hydroxyl, to which are ascribed 
its escharotic properties. It is hoped by the firm named that they 
may be able to get a product free from hydroxyl. If they are able 
to realize this hope, and the results are what they expect, we shall 
undoubtedly have a very valuable drug in the combination guaia- 
cocaine. Its action will be more prompt than that of cocaine alone, 
and the guaiacol will serve a very valuable purpose when the com- 
bination is used in soft tissues in retaining the cocaine, and prevent- 
ing its rapid distribution to the system. It is stated that when 
cocaine is added to a mixture of guaiacol and water, the guaiacol 
takes up eighty-six per cent. of the cocaine, leaving only fourtcen 
per cent to the water. We now come to the apparatus required 
and the technique of making the application to sensitive dentine, 
or for bleaching, the only difference being that for bleaching you 
may use more current, and may add the current in larger steps. A 
switch is provided on the one-hundred-and-ten-volt selector for this 
use. 

‘The ordinary electric apparatus used by the medical profession 
is very nearly useless in making applications to sensitive dentine. 
The living tooth is much more sensitive to the irritation of the 
electric current than most other tissues of the human body. Some 
subjects are so sensitive to its effects that the increase of pressure 
even in the quarter-volt steps given by this selector is apparent to 
them, in the early stages of the application to sensitive dentine. 

On the other hand, some subjects are able to bear the full one- 
hundred-and-ten-volt current when it is choked down in flow, as 
described by one of your Boston practitioners in the March INTER- 
NATIONAL DENTAL JouURNAL. I have taken such a current as he 
describes through sensitive dentine without finding it unbearable, 
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but for the subject markedly sensitive to the galvanic current such 
a remedy is worse than the disease. I began my work a year ago 
with an apparatus giving just about the results he describes, but 
soon found it necessary to modify it, and when I found the key to 
the problem I also found my original expensive apparatus to be 
useless. I would say that the dangers referred to in the article 
mentioned are imaginary in a properly-made apparatus. 

This fractional volt-selector, made for me by the Electro-Thera- 
peutic Company, of New York, has been especially adapted to the 
needs of the dental operator. As I have intimated, it is so arranged 
that the current is added in quarter-volt steps. The ability to do 
this is an essential factor to the general use of this method of 
obtunding sensitive dentine. Given this ability to control the cur- 
rent, and any sensitive cavity that is so situated that the current 
can be made to travel through it, and through the tooth, and anes- 
thetics can be forced into the dentine with no more discomfort than 
will be readily borne by sensitive patients. The dial at the top of 
the selector is a volt index. It is not absolutely, but is very nearly, 
correct for such currents as are likely to be used with it. The 
electrodes needed are the ordinary sponge electrodes, and a needle- 
holder for the piece of iridio-platinum wire for the positive elec- 
trode. A milliampére meter is very desirable also. With this 
selector it cannot be said to be an absolute essential, since you 
have in the voltage and in the patient’s sensations two guides. It 
is, however, impossible to know what quantity of current you are 
using unless you do have a meter, and I would not willingly dis- 
pense with one. It should be so arranged as to register five milli- 
ampéres on a scale a couple of inches long, so as to have a considerable 
movement of the needle for each milliampére. 

The technique of administration is simple. If possible, apply 
the rubber dam. If the cheeks and mucous membranes can be 
kept away, and the parts kept dry enough so that the current will 
not flow off through the other tissues, it will do as well, but it is 
usually much easier to put on the rubber at once. Next see that 
any metal fillings, near enough so that the current may reach them 
either by contact with the cotton, the electrode itself, or by the 
surplus of the anesthetic solution flowing along to them, be in- 
sulated by covering with soft gutta-percha, wax, varnish, or other 
non-conductor. Select a pellet of cotton loosely rolled, and of such 
size and shape as will about fill the cavity, saturate it with a freshly 
made twenty- or twenty-five-per-cent. aqueous solution of cocaine, 
and place it in the cavity. The sponge of the negative electrode 
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should be well wet with water or dilute salt solution. The patient 
may hold it in the hand if preferred. I generally let either the 
patient or my office attendant hold it on the side of the face or 
neck. Having the selector conveniently placed at the back so it 
can be reached with the left hand, the current turned on at the 
switches, and the knob turned back till the needle stands at zero, 
apply the positive electrode to the cotton, and slowly turn on the 
current by the knob on top. Keep your contacts steady and watch 
your patient. Usually at from three to six volts the patient will 
begin to feel the sensation due to the flow of the current. This 
first sensation cannot be called pain: most subjects speak of it as 
a feeling of cold. As tke patient begins to show that the sensation 
is beginning to be painful, pause in the turning-on process, or even 
turn it back a bit. Explain that after a moment’s rest the sensa- 
tion will grow less. Take this opportunity to explain that the 
current is entirely under control; that it is not necessary to give 
pain, but the current should be added as fast as may be borne with- 
out real discomfort, and that the stronger current works much 
faster. After a period varying from fifteen seconds to two min- 
utes you will usually be able to go on, adding current gradually. 
If I am able to get as high as a fourteen- or fifteen-volt current in 
the first seven or eight minutes, I generally continue the applica- 
tion only nine or ten minutes. If it takes me longer to get to fif- 
teen volts, I am api to continue the application for fifteen minutes, 
especially if I have a very sensitive cavity to deal with. I have 
absolutely benumbed the dentine of cavities in seven minutes for 
patients who could take a good deal of current. You soon get to 
know about what each patient needs. If, in turning on current, 
you find that after ten volts or so have been turned on you can add 
two or three volts at a time, you may know that the cocaine effect 
is well under way. When the dentine is anesthetized you can 
usually go on adding current rapidly up to thirty or forty volts if 
you wish. I consider a voltage of fifteen or twenty an average 
application. If you have a milliampére meter, and find it record- 
ing anything from one-third of a milliampére to two milliampéres, 
you may be sure of ultimate success, even if you can use only a low 
voltage. Very marked sensitiveness to the low voltages is present 
when there is an exposed pulp below the softened dentine. An 
exposed pulp will not readily bear as high voltages as dentine will, 
and in these cases your meter will record more current. Having 
completed my application, I turn the current back nearly to zero, 
and remove the negative electrode first. If the patient is one not 
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very sensitive to the current I do not trouble to turn back io zero, 
but break contact gradually by sliding the negative electrode off 
slowly. I then go on with the excavation as usual, bearing in 
mind that I may penetrate through the anesthetized layer. If 
this is done a second application may be made, in which you will 
be able to turn on current much more rapidly, and need shorter 
application. In my sensitive cavities I find I make up the time 
by reason of the increased speed possible in doing the cutting af- 
terwards. In many cases I have been able to anesthetize, com- 
pletely and painlessly, dentine for patients for whom I have pre- 
viously been unable to find any relief. I find no cases of sensitive 
dentine that cannot be controlled when cocaine cataphoresis can 
be employed. I anticipate being able to control them with less 
expenditure of time as we gain experience with other drugs. 


DISCUSSION. 


Dr. Allen—I have been requested to relate my experience in 
the use of the “volt-selector,” made by the Electro-Therapeutic 
Company, of New York. Briefly stated, it seems capable of accom- 
plishing all that is claimed for it as a means of obtunding sensitive 
dentine. Six weeks ago I purchased one of these instruments, and 
I am enabled to report favorably as to its obtunding power in a 
large percentage of the cases in which I have employed it. This 
fact alone would appear to commend its regular use in every case 
where the dentine is particularly sensitive, but, unfortunately, I 
find two serious obstacles to be overcome before it can possibly 
cover so large a field of usefulness: First, the time required to ob- 
tund the tooth ranges from twelve to thirty minutes, and often 
causes patient much fatigue in the process. Secondly, the current 
sometimes causes pain, even though very gradually applied, and 
occasionally the pain is so severe as to render its use impracticable. 

Complete anesthesia of the tooth may undoubtedly be obtained 
by cataphoresis, as I have demonstrated to my own satisfaction, 
provided sufficient time be given in the application ; but as a mode 
of handling the many cases where an obtundent is indicated, I feel 
that the system has need of greater development and improvement 
in order to meet the needs of both the patient and the busy dentist. 

Great credit is due Dr. Gillett. for what he has done in bring- 
ing the subject of cataphoric anesthesia in its present form before 
our profession, and should it finally develop into a system of gen- 
eral practice for the relief of our patients the world will owe him 
a debt of gratitude. 
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President Andrews.—I would like to call on Professor Brackett 
to give us an account of his experience with cataphoresis. 

Dr. Brackett.—I consider it a privilege to give my testimony in 
regard to the efficiency of the apparatus which Dr. Gillett puts 
before us this evening. One of the earliest persons for whom I 
used it was a lady who has been my patient for more than twenty 
years, and who comes to me a distance of some seventy miles each 
year for attention to her teeth. She is the most sensitive one of 
two patients whom I have regularly for years permitted to take 
chloroform for the excavation of cavities. You all know how un- 
bearable such work is for the occasional patient,—the few out of a 
thousand who seem to be totally unable to stand it. This lady’s 
teeth are so sensitive that the attempt even to wipe out a cavity 
with a bit of bibulous paper literally makes her writhe in agony. 
The preparation of some small, simple cavities without any aid 
would cause her face to flush and the tears to roll down ber cheeks, 
and the anguish was most extreme. She came to me in February 
for the annual fixing. She needed quite a number of fillings in a 
class of cavities, many of them cervical, from which she had suf- 
fered for a score of years, and by using this method I was enabled 
to work for her painlessly. After the first cavities had been pre- 
pared without the pain she had been accustomed to undergo, she 
said, “ You take my blessings to Dr. Gillett for what he has done 
for me.” 

The system, the apparatus, the scheme, does accomplish that 
which is claimed for it, not without effort, not without time, and 
not with uniform facility; that is not to be expected; but that 
it does obtund sensitive dentine my experience has given ample 
evidence. 

One of the questions which I would like to ask Dr. Gillett is 
about the relative impress upon the dentine of different degrees of 
density. It has been my inference, and it seems logical to suppose 
it to be so, that the extremely dense dentine is less readily suscep- 
tible to the influence of the benumbing agent than is dentine of a 
more vascular character. I think he will give us more positive 
information about that a little later. 

In regard to the time required to obtain this effect, I have found 
it is necessary to spend a longer time than that spoken of by the 
essayist. With me, the length of the time of application has aver- 
aged about twenty minutes. In some cases it has taken twenty- 
five minutes to produce the full effect, and in other cases a much 
shorter time. I also differ from him in using a stronger solution of 
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cocaine. In preparing the solution, it is my habit to place a little 
mass of the crystals on a tile and add a little water, not very much 
greater than the amount of cocaine, so that I have very likely a 
thirty- or forty-per-cent. solution. Of course, a person making use 
of this apparatus should have common sense expectations, and 
keep in mind certain simple conditions, which must be complied 
with in order that the greatest success may be obtained. It is 
quite natural that a person of nervous, sensitive, questioning or- 
ganization should be somewhat apprehensive the first time it is 
used, but the difficulties we meet in this way are very simple, and 
just such as any reasonable mind would expect. If the results 
under such circumstances are not just what was hoped for, due 
allowance must be made. The time consumed in the preparation 
and filling of the most excruciating cavities, including the obtund- 
ing, the process may be shorter than would have been the case had 
the apparatus not been used, and the patient suffers very little if 
any discomfort. Sometimes there are a few hurts, as in making 
cuts in very sensitive dentine. Concerning these, one may choose 
between a second application of the current and the infliction of 
some suffering for a brief interval. 

This does not appear to me an apparatus or a procedure to be 
used in every case, but for the cases of extreme sensitiveness, of 
which the one I first mentioned is a type, and for others not quite 
so severe, but in which there is unquestionably a great deal of pain 
in the preparation of cavities, it seems to me it is an invaluable 
blessing. 

I feel that the work which Dr. Gillett has devoted to this, and 
the success which he has attained in bringing it to its present state 
of perfection, the pains he has taken to demonstrate practically 
that it will do these things, and his generosity in freely dissemi- 
nating the information, should tend to bring honor to his name so 
long as dentistry is practised or its history is preserved. 

Dr. Williams.—I have been very much gratified at listening to 
this paper, and I think we are indebted to Dr. Gillett for the clear 
manner in which he has placed this matter before us, and for the 
care which he has evidently taken in his investigations. The 
thought occurred to me that, in addition to making the applica- 
tion for the obtunding of pain, this method could be used for the 
introduction of antiseptics for saturating the roots of long devital- 
ized teeth in order to get correct aseptic conditions. It strikes me 
as just the thing to make the proper application penetrate the sub- 
stance of the dead root. You might use guaiacol or perhaps its 
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carbonate, and by means of the electrical process thoroughly satu- 
rate the tubuli of the root with the antiseptic, and be reasonably 
sure of its being done. 

Dr. Wilson.—I would like to ask Dr. Gillett if he has ever used 
this apparatus in Boston, and whether he found any difference be- 
tween the current here and in Newport ? 

Dr. Gillett.—I used it at Dr. Cooke’s office the other day in a 
clinic, but it would be impossible to make any comparative state- 
ment from that trial of it because I was paying attention to a good 
many different things at once. It is a fact that a current which is 
very irregular will be exceedingly unpleasant to any patient who is 
markedly sensitive to electricity; the patients will feel surges of 
pain as the current increases or diminishes. This irregularity may 
occur from different causes. You will notice it occasionally in wet 
and stormy weather, where the current is conducted by overhead 
wires. 

Dr. Smith.—I would like to ask Dr. Gillett in what per cent. of 
cases the application has been absolutely without pain ? 

Dr. Gillett—I do not know that I can answer that question 
accurately, because I am in the habit of pushing the application 
only to such a degree as the patient willingly stands. When I 
have tried to make the operation entirely painless, I have been suc- 
cessful, and I think it can be done in every case if you take time 
enough to do it. 

If you have an assistant to make the application for you, or 
even give it into the hands of the patients themselves, which is a 
perfectly feasible thing to do, all the time desired may be taken for 
an application, and you can then go ahead and do the operation 
painlessly. If you can devise a way of taking the necessary time 
for the application it could be made absolutely painless in ninety- 
nine or perhaps one hundred per cent. of cases. 

Dr. Wilson.—I wish to know if Dr. Gillett is willing to attempt 
to aneesthetize the teeth that we have occasionally where the pulp 
is not exposed, but the tooth is aching violently ? 

Dr. Gillett —You mean would I have the confidence to attempt 
to anesthetize the pulp in such a case? I have done so repeatedly. 
I doubt if it is possible to fully anesthetize the pulp with cocaine 
through a thick layer of dentine, and I also doubt if it is possible 
to anesthetize every exposed pulp. I have anesthetized exposed 
pulps when they were not very vascular and not very large,—for 
instance, in laterals, where the exposure was comparatively large. 
In those cases you can feed the cocaine in rapidly enough to anes- 
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thetize the pulp without causing much pain, and in everything 
except a violently inflamed pulp you may be able to remove the 
pulp entirely. It is my habit, however, to just benumb the surface, 
and then use the syringe for injecting the cocaine, as recommended 
by Dr. Briggs. I can do that in five minutes, while the other 
method takes perhaps half an hour. 

Dr. Meriam.—Is it possible to anesthetize through a crown 
cavity and afterwards excavate on a buccal in the same tooth? 

Dr. Gillett—I have never been able to anesthetize one cavity 
through another. I think if you continued the application long 
enough you might eventually produce that effect by partially anzs- 
thetizing the pulp itself. It is doubtful, however, if such long ap- 
plications are desirable. 

Dr. Clapp—We should be most grateful to Dr. Gillett for put- 
ting this matter before us in a manner to be comprehended by our 
uninstructed minds. It has been made remarkably clear in spite of 
the fact that we are dealing with a science of which few of us have 
much knowledge. I wanted to ask him a couple of questions: 
Suppose we have a cavity in which is an old filling, must it be re- 
moved or insulated before beginning the anesthesia? I should also 
like to know whether this effect extends to the gum or surround- 
ing tissues ? 

Dr. Gillett.—It would not extend appreciably through the tooth 
to the gum with the rubber in place. 

Cavities that extend to the edge of fillings sometimes present 
difficulties. These may be surmounted in two ways. You may 
find that your patient is not so sensitive to the effects of the cur- 
rent but that he can bear the amount necessary to anesthetize the 
territory desired, even if it does make connection with the filling. 
The objection to letting the current go through the filling is not 
that it does any barm to the filling, but that the patient often finds 
it unbearable. The other method is to cut away what you can of 
the filling, and then put on a little layer of varnish, gutta-percha, 
or other insulating material, and apply your current at the point 
you wish to anesthetize. In the case of a filling that extends down 
to the gum, and it is exceedingly difficult to get any instrument 
down there without causing pain, it is rather hopeless to expect to 
use this method. 

Dr. Clapp.—Will a coating of sandarac varnish be sufficient to 
insulate a filling ? 

Dr. Gillett.—I should expect it to be sufficient. 

Dr. Clapp.—In regard to our irregular current here in Boston. 
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I have noticed that my lights in the evening are exceedingly ir- 
regular. At certain times they go up and down with a very regular 
variation. I am inclined to think that in the daytime the current 
would not be so irregular, because there is less demand on the 
electric light company. 

Dr. Gillett.—The difficulties are not from slight irregularities, 
but from interruptions of the current. It would be undesirable to 
use a source of supply where the current is interrupted or diverted 
almost entirely for a short time.” A gradual increasing or de- 
creasing of the current would not make so much difference. 

Dr. Payne.-—I would ask Dr. Gillett if there are any after-effects 
from this method,—that is, after the cocaine has been used by cata- 
phoresis and the cavity filled with gold, if the tooth is hypersensi- 
tive to heat and cold? 

Dr. Gillett.—So far as I have been able to judge, the after-effects 
do not differ from what they would be in the case of the same cavity 
filled without the use of electricity. 

I have watched carefully myself, and have asked some of my 
most intelligent patients who have had it used and know just what 
has been done, if they would watch the teeth where this method 
bad been used, and I have never been able to get any evidence 
of effects that I could distinguish from the after-effects of fillings 
put in in the ordinary manner. I have found absolutely no con- 
stitutional or systemic effects. 

Dr. Taft.—I would like to know what Dr. Gillett’s experience 
has been in the treatment of sensitive cavities in children. They 
are among the most trying cases we have to deal with. 

Dr. Gillett—Of course, you could not use it with the younger 
children, because they will not keep still long enough, and the 
limitation is about the age when you can use the rubber dam. It 
can be used in approximal cavities in bicuspids and first molars, at 
the time when the teeth are so very sensitive,—say, between ten 
and thirteen. I used it in putting in a filling for a boy of twelve, 
who went to sleep under it the first time it was used. I knew his 
teeth to be very sensitive, because on previous occasions it had 
taken just about all his courage to allow me to prepare a cavity. 

Dr. Werner.—I would like to ask Dr. Gillett in what category 
of success he would place the operation which was performed in 
Dr. Cooke’s office last Thursday ? 

Dr. Gillett.—Fairly successful for a clinic. The result was not 
as satisfactory to the patient as if he had told me at the time that 
he felt the pain. I understand that he afterwards made the state- 
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ment that it did hurt him considerably. If he had said so at the 
time I would have made a longer and more gradual application. 

Dr. Werner—He told me that he suffered a fair and square 
toothache during the whole time of the application. Do you think 
if you had applied it fifteen minutes longer the pain would have 
been less or none? 

Dr. Gillett—He might have felt a sensation, but nothing like 
what it would have been if the application were not made. It is 
an application that I have made repeatedly with the best of success 
in the great majority of cases where I have used it. I have tried 
it in the cases of nervous children who did not know that anything 
out of the ordinary was being done, and have operated for them 
without causing them pain. I have tried it with sensitive women, 
and there are no patients who will let you know quicker when you 
are hurting them than they. 

Dr. Eames.—I would like to ask if it is not true, especially in 
the form of apparatus which is connected with the chair, if you do 
not have to guard against the patient unsuspectingly taking the 
hand off and breaking the connection? Also, your electrode, which 
is applied to the cavity,—is it not necessary to guard against its 
removal while the current is on? 

Dr. Gillett—It will make you jump if you break the connection 
by moving an electrode. You will get more irritation by moving 
the positive electrode—the one on the tooth—than you will by 
moving the negative electrode. I have had very little trouble in 
this line,—in fact, I habitually give the negative electrode to my 
assistant, and I think no more about it. When I first began I 
found no difficulty in putting it into the hands of the patients them- 
selves, only in such cases I took a little more pains to see that they 
did not get scared at something and drop the electrode. 

Dr. Eames,—The reason I spoke about it is that I have used 
the dry chloride of silver battery for other purposes,—for instance, 
electrolysis,—and I have noticed that when I trust the electrode 
to the patient sometimes they take it off, and it gives them a little 
shock. 

There is one more question I wish to ask the essayist,—May we 
not infer that a strong solution of cocaine is necessary, as you men- 
tion high percentages ? 

Dr. Gillett—I have not worked with anything less than fifteen 
per cent. My impression is that the stronger solutions work bet- 
ter up to a certain point, but I think thirty per cent. strong enough. 

Dr. Eames.—I wish also to remark that it seems to me that the 
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milliampére meter ought always to be used. It is simply criminal 
not to use it in view of the varying degrees of resistance and sus- 
ceptibility in different persons. 

Dr. Gillett—There is a difference of fully one hundred per cent., 
—that is to say, you may get one milliampére through a tooth 
with a certain force of current, while in other teeth you could get 
two milliampéres with the same force. 

Dr. Stevens.—Some one asked the question about using a larger 
electrode in a large cavity, and I would offer this suggestion, that 
you might get a larger area by placing a platinum disk on the cot- 
ton and applying the electrode to the disk. 

President Andrews.—If no other members wish to speak I will 
ask Dr. Gillett if he will close the subject. 

Dr. Gillett.—I will try and be brief in what I have to say. To 
Dr. Eames I would say that I have never seen any after-effects 
whatever from the current, so far as I have followed the matter. 
Dr. Marshall presented two or three years ago a very interesting 
paper before the American Dental Association, referring to the use 
of the galvanic current to subdue irritated conditions and to stimu- 
late sluggish conditions of the pulp. I have not followed out that 
line especially, and consequently have not noted such effects on the 
pulp. I assume that Dr. Marshall’s statements are correct. 

As the other gentlemen who have used the method stated, the 
main objection is the time consumed. I do not attempt to use it 
in cases where there is only a little sensitiveness to be overcome,— 
it isn’t worth while. There are a great many cavities where some 
other method will be more prompt; there area great many cavities 
where the patients would not be willing to have you spend the 
necessary amount of time for the sake of preventing the little pain 
they would have to endure. I have repeatedly said that it is not 
a method to be used in every operation about the teeth, even when 
you know you will have to cause pain. The typical case is where 
the cavities are so sensitive that to operate in them causes the 
most extreme pain, and all but prostrates the patient. Those cases, 
so far as my experience of a year has gone, can be placed under 
control with comparative ease. It is my hope, as I outlined in the 
paper, that we may be able in the future, with some other drugs, to 
cut down the time necessary for anesthetizing. If guaiacol proves 
to be a feasible drug, the time may be reduced to one-half or two- 
thirds of the time required for cocaine. As I suggested, in reply- 
ing to Dr. Smith’s question, one of the means of solving the prob- 
lem is to have an assistant who is capable of making the application, 
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and thus save your own time, or, as I also suggested, it seems per- 
fectly feasible for the patient to make the application for himself, 
—I believe that can be done. 

There are some cases where it is very difficult to make the 
application on account of sensitiveness of the patients to the elec- 
tric current. 

Dr. Brackett stated that the time required in his cases was 
about twenty minutes to half an hour. Without counting up posi- 
tively, I should say that a dozen or fifteen cases are as many as 
have accumulated in a year’s use where I have been obliged to con- 
tinue the application longer than twenty minutes, but I had a very 
few cases where I thought it wise to extend it to a full half-hour. 
One case was that of a very large crown approximal cavity, and 
having a previous acquaintance with the sensitiveness of the pa- 
tient’s teeth, I know that without the assistance of this method I 
could not have prepared that cavity, the patient simply could not 
have borne it. After a half-hour’s application, I cut that cavity 
all I wanted, and put in a gold filling that will stay, instead of 
making a cement filling needing renewal every year. 

In that case it made an operation possible that was simply im- 
possible before. In reply to Dr. Brackett’s question as to dense 
dentine being less easily obtunded, such is a fact, and the reason is 
perfectly plain,—there is less animal tissue there to take up the 
cocaine or to conduct the current. 

With regard to what Dr. Williams suggests, the penetration of 
roots for their disinfection,—that is one of the possible and also 
one of the probable uses of the method. There is also a possibility 
of its being of service to us in the treatment of obstinate abscesses, 
and its possible value for use on ulcerated surfaces in pyorrhea 
alveolaris has been just touched upon in one of the published 
articles by Morton. There is, it seems to me, a probability of over- 
coming that very difficult condition of affairs where you have ex- 
posed dentine on the surfaces of molars. Now, it should be en- 
tirely feasible to anesthetize that tissue, and then apply the actual 
cautery, or perhaps to drive the nitrate of silver or some other 
cauterizing agent directly into that hypersensitive dentine. There 
are numerous other uses to which it can be put, which will suggest 
themselves to the operator, in his daily work. 

I want to reiterate that the time is the main objection, but I 
think that objection will eventually be overcome. At present it is 
not a method for every case; it is a method by which I have been 


able to overcome the difficulties of extremely sensitive cases, and 
8 








98 Llectricity and its Applications in Dentistry.—Clark and Davis. 


do it in a manner which has apparently been very satisfactory to 
my patients and certainly so to myself. 

Dr. Brackett.—Referring again to the matter of time, I will say 
that my most frequent use of it ranged between fifteen and twenty- 
five minutes, though, as I stated, there were cases where I was 
obliged to continue the application for half an hour. 

Dr Bradley.—I think I voice the sentiments of the Academy in 
saying we are very much indebted to Dr. Gillett for his very excel- 
lent paper, not only for his explanation of the special uses of the 
milliampére meter, but for the fact that he has told us about it in 
such a way as to make it plain to those of us who are not ac 
quainted with the terms used in electricity ; therefore, I desire to 
offer a motion that we extend to him a vote of thanks for his paper 
this evening. 

Unanimously voted. 


Philip W. Davis, 8.B., then read a paper entitled “ Electricity 
and its Application in Dentistry.” 


ELECTRICITY AND ITS APPLICATIONS IN DENTISTRY. 
BY WILLIAM E. CLARK, 8.B., AND PHILIP W. DAVIS, A.B., S.B. 


After considering what ought to be the best way to treat of 
the nature of electricity and of its applications in dentistry, Mr. 
Clark and I decided that our aim should be to give to those of you 
who do not thoroughly understand the nature of electricity, but 
who intend making use of such of its applications as are at your 
disposal, the power to make an intelligent investigation for your- 
selves, and to enable you to come to a decision concerning what 
electrical apparatus will best serve your individual purposes and 
how to select it. At the same time we shall not be sorry if we 
succeed in arousing an interest in the use of this agent among 
those who think that electricity is still in its infancy. In dealing 
with this subject it is important not to neglect the theoretical 
side for the practical, since a correct conception of the former is 
essential to a thorough understanding of the latter. Nor do we 
think it well to omit a brief mention of the historical side of the 
subject, if only for completeness’ sake. In trying to make ourselves 
clear to those who have not made a special study of this question, 
we may at times seem elementary to such among you as have, and 
we must beg your indulgence. 
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Some two thousand years ago the Greeks were in the habit of 
buying bits of amber which the Pheenician traders brought from 
the shores of the Baltic. They wore them as amulets, because they 
had noticed that when rubbed against cloth a piece of amber would 
attract small pieces of straw and other objects, and they regarded 
this phenomenon as an evidence of a mysterious sort of life which 
they called the “soul of amber.” Now in the course of ages this 
little bit of knowledge was handed down, and it was also gradually 
discovered that other substances possessed the same power. At 
last this property of attraction became known as 7#Aextpov, which 
is the Greek word for amber, and from this is derived our word 
electricity. 

The phenomena of frictional electricity were studied scientifi- 
cally as far back as the sixteenth century by one Dr. Gilbert, body 
physician to Queen Elizabeth ; but little was accomplished until the 
discovery of the Leyden jar by Dean von Kleist in 1748, who found 
that electricity could be imprisoned or accumulated in a glass jar 
coated inside and out with a conducting material. 

That brilliant quack Mesmer, who turned Paris topsy-turvy, was 
probably the first man to use electricity on the human body. But 
the inventors who laid the foundations of modern electrical science 
were Galvani and Volta, who invented the electric battery in the 
middle of the eighteenth century ; Ohm and Ampére, physicists who 
discovered the laws of flow of current; Oersted and Faraday, who 
discovered the laws of induction. Since then there have been 
many investigators of wonderful ability, but it is the names that 
we have mentioned that you will meet with in the course of your 
inquiries in the electrical field. 

The problems concerning the nature of electricity and the laws 
governing its actions are as well known to physicists as the laws 
governing most other phenomena of nature. This may seem a 
little remarkable at first thought, but it will not seem so strange 
when it is remembered that there have been many great workers 
in this field, and also that many of the wonderful strides which 
have been made in the other sciences are of quite recent date. 

Electricity is a form of energy, is subject to the laws governing all 
other forms of energy, and can be readily converted into any one of 
them. There are two characteristics which determine completely 
the amount of energy present in any circuit. These are intensity and 
quantity, and they have been named after two celebrated physicists, 
the unit of quantity being called the ampére, and the unit of in- 
tensity the volt. It is this method of naming electrical character- 
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istics, born of a desire to honor the great ones of the science, which 
has loaded it with many peculiar words so confusing and mysterious 
to the uninitiated. 

In order that a flow of electricity should occur between two 
bodies one of them must be at a higher potential than the other. 
To explain this let us make use of an example. Imagine two long 
pipes closed at one end, while at the other is some mechanical device 
which shall force air into one, raising the pressure a given amount, 
while sucking it out of the other, reducing the pressure an equal 
amount. Then if anywhere along the line a small tube is inserted 
connecting the two mains, a flow of air will immediately occur 
from one to the other, depending in its quantity on the friction due 
to the small tube. This, gentlemen, is analogous to a complete 
electrical circuit. For pipes substitute wires and for the pump 
substitute a dynamo. The friction of air in the tube has its elec- 
trical counterpart in a property which a wire possesses of offering 
more or less resistance to the passage of a current, according to 
the cross section of the wire and the material of which it is com- 
posed. The unit of resistance has been called an ohm. 

There is a simple law which governs the relations of these three 
quantities to each other, and it is this: that the pressure in volts, 
divided by the resistance to flow in ohms, is equal to the quantity in 
amperes. It has been stated that the pressure and quantity deter- 
mine the amount of energy in a circuit. The pressure in volts, multi- 
plied by the quantity in ampéres, gives the energy in watts, a term 
derived from the name of an inventor who did more than any 
other to further the possibility of transforming one form of energy 
into another. I mean the inventor of the steam engine. 

And now a word about the dynamo and its construction. It 
depends for its principle on the fact discovered by Faraday, that 
every wire carrying an electric current is surrounded by a magnetic 
whirl, and that whenever one of these whirls cuts across another 
wire a current is at once induced in it. When a long wire is coiled 
together into a spiral the magnetism is concentrated through the 
coil. Soft iron has the property that when introduced into this 
spiral it increases the magnetism present enormously. The iron is 
extended beyond the coil at both ends and is bent into a U-shaped 
form, the ends being concaved so that a cylindrical body may re- 
volve between them. In the space between these poles, as they 
are called, coils of wire are revolved. As they cut the magnetic 
field extending from pole to pole an electric pressure, tending to 
produce an electric current, is generated in these coils, and is de- 
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livered to the mains where it is ready to set up a flow of current 
through any device connected with them. The small current neces- 
sary to magnetize the field coil is also derived from the mains. 
Thus it is very simple to outline how a coil of wire, revolving in 
a magnetic field, has induced in it an electrical pressure tending to 
set up a current, but you must not ask the electrical engineer why 
these conditions produce the electric current any more than you 
must ask the astronomer why the earth attracts the sun, or the 
physicist why certain ether vibrations produce light. 

The electric motor is much the same apparatus as the dynamo ex- 
cept that its armature, the revolving part, absorbs electrical energy 
in order to revolve, while the dynamo’s armature is revolved by 
mechanical energy in order that it may give out electrical energy. 
A small amount of electricity passes through the field coils of a 
motor, making one pole of the horseshoe a north or positive pole, 
and the other a south or negative pole. Most of the current, how- 
ever, passes through the armature, where north and south poles are 
also established, and these poles being attracted by the horseshoe 
or field magnets, the armature revolves. There is a sliding electri- 
cal contact made by brushes rubbing on a commutator, and by this 
device the current is conveyed successively through the different 
coils of the armature in such a manner that its poles are continu- 
ously changing with respect to a given point on the armature, but 
are fixed with respect to the pole pieces, being continuously attracted 
towards them but never getting there. 

Electric currents have many different characteristics. They 
are of high or low voltage, of constant quantity or of constant 
pressure, direct or alternating. It would take too much time to 
explain all these different details, and so only the more impor- 
tant points can be brought out, and those briefly. A direct or 
continuous current of constant pressure passes through the circuit 
in the same direction all the time. As it is generally desirable to 
raise the pressure to one or more thousand volts, when transmitting 
energy more than a couple of miles, the direct current is often not 
the most economical one to use, because its voltage cannot be raised 
or lowered conveniently except by expensive moving machinery. 
The necessity for using high pressure proceeds from the fact that 
the loss in transmission is equal to the resistance of the line multi- 
plied by the square of the current, and it is therefore desirable to 
have the current as small as possible. To do this, and keep the 
energy in the circuit unchanged, the voltage or pressure must be 
correspondingly increased, as you will readily see if you remember 
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that the energy in watts equals the current multiplied by the 
pressure. . 

The alternating current is one that flows through the circuit 
first in one direction and then in the other. At one instant there 
is absolutely no current in the wire, then it rises gradually toa 
maximum, then falls to zero, begins to flow in the opposite direction 
rising to a maximum, and falls again to zero. This complete opera- 
tion is ordinarily repeated about one hundred and twenty-five times 
each second. The alternating current is usually generated at a 
very high voltage, transmitted to the place where it is to be 
utilized, and then transformed down to a safe voltage by means of 
a stationary transformer. And thus for the past few years alter- 
nating currents have been employed quite largely for transmitting 
energy over areas of scattered population and over long distances. 
We hope it is now clear why sometimes the direct and sometimes 
the alternating current is found in various towns and cities. 

Hoping that these explanatory and theoretical considerations 
may have proved helpful, we now pass to what concerns you most, 
—the applications. 

As far back as 1840 it was an evident fact to many scientists 
that electricity could be used to great advantage for producing 
light, if only some way could be found for subdividing the current, 
and many were the unsuccessful attempts made to do it. On 
October 11, 1878, there was a panic in gas shares on the London 
Stock Exchange, caused by the announcement that Edison had 
subdivided the electric light. This was only a false alarm, and it 
was not until after 1880 that electric lighting became a commercial 
fact. It was not until then that electricity in dentistry became 
practicable. There were primary batteries strong enough to do 
the work, to be sure, but where was the dentist who could afford 
the time, to say nothing of the expense, required to make such a 
device operative. Storage batteries were not yet perfected. These 
outfits were imperfect electrically and mechanically; the battery 
was a nightmare to the average man, and the motor was a cheap 
inefficient and unsatisfactory affair. 

The advent of the incandescent lamp into the dentist’s office 
brought with it another benefit besides the superiority and con- 
venience of the light. It solved the problem of supply, by placing 
the current on tap, so to speak, for any and every purpose; and a 
temptation to improve his methods was put in the way of the 
dentist. With sufficient knowledge and proper apparatus there 
are very few processes connected with dentistry which may not be 
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benefited by the use of electricity, and the profession is realizing 
this fact more and more. 

Now a word concerning the commercial currents that the den- 
tist is likely to meet with. And at the outset we wish to correct a 
wrong impression, that seems to be in the minds of many people, 
concerning the words “ Edison’s current.” There is no such thing 
as an Edison current. It is much more proper to say simply an 
electric current. There is, however, an Edison system of generating 
and distributing electricity, and this system is so widely used that 
dentists have come to think of the system as the thing. There are 
also others in use. The Edison system uses a direct current at one 
hundred and ten volts constant pressure, and is mostly applied to 
incandescent lighting. A distinction is made between high and 
low pressure currents. Low voltage varies from fifty to one hun- 
dred and ten, and is used for house service, while the high voltage 
varies from three hundred to five thousand, and even more, and it 
should be remembered that this is dangerous to life and property. 
If high voltage is ever used it should be only under the supervision 
and advice of a competent engineer. 

There are two classes of electric dental apparatus,—that de- 
signed for the low voltage current of fifty or one hundred and ten 
volts, and that designed for the much lower voltage of four or six 
volts, and so the expression “low voltage apparatus,” when applied 
to dentistry, sometimes means four or six volts, and should not be 
confused with the term as used commercially. The direct current 
is usually delivered at one hundred and ten volts, while the alter- 
nating is usually at fifty-two volts pressure. For office lighting 
either current is equally good. So long as a given amount of 
energy is absorbed in the lamp it matters not whether the current 
is steady or alternating in direction. The rise and fall of the alter- 
nating current is so rapid, as you will remember, that no change in 
temperature of the filament has time to take place. 

One of the most beautiful applications of electricity in dentistry 
is the use of the various forms of miniature lamps varying in size 
from a fraction to several candle-power. It is sometimes absolutely 
impossible to tell whether or not a tooth is perfect simply from its 
appearance under normal conditions. By placing a small lamp 
inside the mouth, however, the perfect teeth appear evenly trans- 
lucent, while fillings, cavities, and dead teeth are clearly pointed 
out, as there is a marked difference in their appearance. This is 
well illustrated by the following case. A young girl had suffered 
for five years from a sore or fistula under the chin. At different 
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times two surgical operations were performed, each of which 
seemed successful at first, but each proved only a temporary 
remedy. Her teeth had been examined twice by competent den- 
tists who pronounced them sound. She finally came under the 
notice of a dentist who was not satisfied with an examination made 
only by the aid of daylight. He made use of a mouth-lamp, and 
on darkening the room, was able to see that a tooth was opaque 
and quite dead. He drilled into it, cleaned it out, treated it, filled 
it, and another slight operation being performed, a permanent cure 
was effected. 

Mouth-lamps are often operated by primary cells, which, how- 
ever, is not a very satisfactory method. But they are very success- 
fully operated by storage-cells. A very low voltage commercial 
current would be the ideal thing. This, however, is not available. 
Very often a current of about one ampére is passed through a thirty- 
two candle-power, one-hundred-and-ten-volt lamp, and then through 
asmall mouth-lamp. This does the work, but cannot be very highly 
recommended, It is in fact sometimes emphatically to be condemned. 
The energy to produce thirty-two candle-power of light is used 
when only one or two candle-power is required. This means a 
vast percentage of waste, although the actual amount is really 
small, as the time is usually short. When one needs a mouth-lamp 
at all, one usually needs it badly; so that the expense of using 
considerable energy for a short time is trifling as compared with 
the value of the results. But this inefficiency is only a minor fault. 
The chief objection is in bringing a lamp connected with a one- 
hundred-and-ten-volt system and capable of conducting consider- 
able current so near to the mouth. 

It would be an improvement if the resistance were in two parts, 
half being placed in each of the leads which go to the small lamp. 
Wires of opposite polarity should also be kept as far apart as pos- 
sible. If every precaution is taken, if the best of materials are 
used, and if one has a thorough understanding of the principles 
involved, then this system may be recommended This may be a 
good place to state that the physiological effect of electricity pass- 
ing through the body is due entirely to the strength of current, and 
not in the least to voltage, except as increased voltage means in- 
creased current. Thousands of volts may be taken if the resistance 
in circuit is large enough to keep the current within safe limits. 
A much smaller strength of current than is generally supposed will 
produce deleterious effects when passed through the human body. 

Those dentists who are supplied with the alternating current 
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have a considerable advantage over the users of the direct current 
in the matter of lighting small candle-power, low voltage lamps, 
and indeed in running almost all low voltage apparatus. This fact 
is not generally very well understood by dentists, and very few 
have made use of it as yet. The transformation of the alternating 
current from fifty-two or one hundred and ten volts down to four or 
six for all kinds of mouth-lamps, for hot-air syringes, for cauteries, 
for root-canal dryers, etc., is safer, more convenient, more economi- 
cal, and more scientific than methods used with the direct current, 
where the voltage is reduced by office lamps, or other resistance. 

After once getting the commercial current into the office, and 
having installed the electric light for illuminating his office, the 
dentist is ready to take advantage of the most useful of all electric 
dental apparatus, the motor-driven engine. A good engine should 
be simple, noiseless, easily cared for, flexible, and not too bulky. 
The moving parts should be reduced to a minimum; bearings 
should be self-oiling, or else few and easily accessible; the armature 
or revolving part must be well balanced, and the whole should be 
so mounted as to minimize any vibrations. If it is fastened to the 
woodwork felt might be inserted between the frame and the wood, 
and the bolts could be supplied with rubber washers. The motor 
should have a half dozen different speeds, although ordinarily, per- 
haps, but three or four will be required. The usual method of 
changing the speed is by means of a rheostat, and this should be 
controlled by the foot of the operator, leaving both hands free at 
all times. The motor should be reversible, and it should have some 
kind of a brake, a very ingenious method being to cut the supply 
off from the armature, at the same time short-circuiting it on itself, 
thus converting the machine into a dynamo. The rush of current 
which is immediately generated stops it instantly. The machines 
on the market which best meet these requirements make use of the 
direct current. Those who have only the alternating current are 
under a disadvantage, in that the alternating current motors on 
the market are rather inferior to the direct current motors when 
used for driving electric dental engines. This is only to be ex- 
pected when it is remembered how comparatively short a time the 
alternating current motor has been in practical use. There are a 
number of very good constant speed alternating current motors 
that revolve always in one direction, but, as has been pointed out, 
the dental engine requires variable speed and the reversibility of 
the direction of rotation. 

Perhaps the chief advantages in the use of the electric engine 
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are that it enables the operator to work more firmly, conveniently, 
and rapidly, not having to pump his engine by foot-power, and that 
it enables him to do a longer day’s work with less fatigue. There 
are several minor advantages, but they need not be mentioned, as 
those already named would seem to be sufficiently great in them- 
selves. The electric engine is found to be such a benefit, luxury, 
and sometimes almost a necessity to a dentist having a large prac- 
tice, that, although best supplied from the commercial current, it 
often proves worth while to go to the bother of installing batteries 
when no other means are available. It is not uncommon for a man 
who uses an electric dental engine to say that he would not part 
with his apparatus for comparatively large sums of money if he 
could not replace it. 

Batteries may be divided into two classes: primary and sec- 
ondary. For the dentist’s purpose the distinction between them 
is that the energy furnished by a primary cell can be drawn upon 
only at a very slow rate, as it will furnish only a very weak cur- 
rent. The storage cell, which, as its name indicates, must first be 
charged by the action of a current from an outside source, is of 
such a nature that it can give up its energy as rapidly as the oper- 
ator needs it. The reason for this phenomenon is largely due to 
the high internal resistance of the primary cell, which cuts down 
the circuit, while the low internal resistance of the storage cell 
allows the current to depend for its strength upon the resistance 
of the outside circuit. Primary cells are sometimes classified un- 
der open or closed circuit cells, a closed circuit cell being one which, 
to be kept in operating condition, must be allowed to pass a current 
on closed circuit continuously. Such cells usually have two liquids 
separated from each other, which tend to mix as soon as the cur- 
rent stops flowing. An open circuit cell can be used to furnish a 
current for only a short time, and must be given long intervals on 
open circuit, during which it recovers its strength. These quali- 
ties, added to the unpleasantness of creeping salts and the time 
consumed in caring for primary cells, render them very objection- 
able for dentists’ use. 

From time to time there appear upon the market primary cells 
purporting to be the results of years of study, which are guaran- 
teed to put in the hands of the dentist a store of energy which will 
work all his apparatus quite satisfactorily. These cells are almost 
all variations of the chromic acid cell, and cannot be classed under 
either the open or closed circuit type. They will furnish a fairly 
strong current it is true, it being possible to run a lamp or a small 
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motor with five or six good-sized cells; but they will consume con- 
siderable time and care and a good deal of money in zine and 
chemicals, and they have but a short life. 

If a battery must be used let it consist of storage cells, and have 
them charged by some one who makes a business of doing such 
work, or, still better, install a set of closed circuit gravity cells 
which are to be kept connected with the storage cells night and 
day. The energy delivered by the gravity battery is accumulated 
by the storage battery, and is thus made available. To insure suc- 
cess, however, the gravity cells must be set up properly in the first 
place, cleanliness must be observed afterwards, and the water must 
be replaced as fast as it evaporates. Many people have had sad 
experience in handling batteries, and will advise others to have 
nothing to do with them. We are only too glad to admit the ex- 
cellence of this advice when the proper commercial current is 
available, or if the batteries are likely to receive little or no care. 
This system calls for about three storage cells, of fifty ampére hours 
capacity each, and from nine to eighteen gravity cells. If the 
cells are to be sent out to be charged there should be two sets. 
These cells should be of one hundred and twenty-five ampére hours 
capacity. We will repeat once more that a small amount »f atten- 
tion at frequent intervals, an understanding of the nature of the 
particular cell used, and perfect cleanliness are the chief points to 
be considered in caring for a battery. We may appear to have 
given this subject undue space, but we wish to clear the matter up 
and put it in its true light. 

Electrical energy may be used to great advantage for heating 
water for the water-syringe, and for sterilization, for heating air 
for the air-syringe, for producing an intense heat for fusing porce- 
lain, and for annealing gold and softening gutta-percha. The elec- 
tric gold annealer takes the place of the alcohol lamp or bunsen 
burner, and has many advantages over these for annealing gold. 
In it a continuous heat may be obtained of fixed intensity. If a 
rheostat is used in connection with it a number of different degrees 
of heat may be produced, and so the best temperature for any 
special gold may be obtained. A much lower temperature is re- 
quired for gutta-percha than for gold, and it may be set on a 
tile or soapstone slab which is placed on the annealer. The gold 
may be put on the annealer before the operation of filling the 
tooth is begun, and, as the necessary heat required to anneal the 
gold is not enough to burn it, it may be kept heated continuously 
while the filling is going on. The heat not being great enough to 
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withdraw the temper from the plugger-point, the gold may be 
picked up directly without transferring from pliers to plugger. 
In this way the work goes on rapidly, and much time is saved. 
The use of the alcohol lamp has been called a nuisance, for it is 
dangerous and it is expensive. A bit of carbon caught up from 
the wick might render a gold filling worthless. It is impossible to 
anneal gold evenly by holding it with a pair of pliers and passing 
it through a flame. The edges may be burned before the part 
touching the steel is fairly warm, for the steel conducts the heat 
away from the gold very rapidly. With the use of the annealer, 
however, the gold is not only heated to the proper degree, but the 
annealing is absolutely uniform. 

In closing it might be well to summarize the various pieces of 
apparatus. The pieces that have a large use at present are the 
engine, the motor for running the laboratory lathe, the office 
lamps, the mouth-lamps, the electric fan, the hot-air syringe, the 
root-dryer, the cautery, the hot-water heater, the electric furnace 
or oven, the gold annealer, the soldering iron, and apparatus for 
producing local anesthesia. 

We have outlined a good many applications of electricity in 
dentistry, and with their aid the dentist has the power of doing 
better work, more conveniently, and in a shorter time, and they 
will enable him, therefore, to receive a comparatively larger remu- 
neration. We should not ordinarily advise a dentist to try to make 
use of all these applications at once, but rather to get those that 
seem most important for his work first, and let the others follow 
gradually. The old-time advice applies,—slow but sure. 

We have not treated this subject at all completely,—indeed, it 
would take a small volume to do so; but we hope we may have 
aroused a new and lasting interest in the use of electricity in den- 
tistry. Gentlemen, we thank you for your kind attention. 
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THE regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, May 6, at six 
o'clock. 

The society took up the discussion of subjects formulated by 
the American Dental Association. 

Dr. Fillebrown.—Mr. President, my plan for the opening of the 
discussion of the questions proposed by the committee of the Amer- 
ican Dental Association is to suggest to you an answer to each 
question, which, to my mind, would be suitable to send as the 
society’s answer. They are simply suggestions, and the society 
can accept them or not, as it chooses. Perhaps this plan will not 
meet the approbation of the Academy ; if not, some one else may 
offer a better one during the discussion. 

The first question is— 

“Should not the appointment of Dental Examining Boards be 
under the control of the State dental societies ?” 

In opening the discussion of this question, all I should say 
would be,— 

Nominations for Dental Examining Boards should receive the 
endorsement of the profession of the State; ordinarily the State 
dental societies should nominate candidates for the board. 

That seems to me to be a statement of facts, and I do not think 
that multiplying words will make it clearer; consequently I will 
await your discussion. 

Chairman Barker—Gentlemen, you hear the answer proposed by 
Dr. Fillebrown. What is your pleasure regarding it ? 

If there is to be no discussion of this question, I suppose it can 
be considered tantamount to the endorsement of the Academy of 
the position assumed by Dr. Fillebrown. 

Dr. Eames.—The State dental societies usually having a larger 
representation than the other dental societies, it seems to me that, 
by this broad representation of the profession in the State, more 
dentists could have a share in the appointment of the Examining 
Board than as now arranged. Therefore I move you, Mr. Presi- 
dent, that the answer, as formulated by Dr. Fillebrown be adopted. 

So voted. 

Dr. Fillebrown.—The next question, Mr. President, is— 

“Should not the granting of certificates of qualifications by 
Examining Boards to non-graduates be generally abolished ?” 


I would suggest as an answer: 
9 
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All dental laws should require a degree as a condition for ex- 
amining and license. 

I firmly believe that in whatever line a person is called upon to 
be examined, he should have his degree, specially qualifying him in 
that calling, and it seems to me that if a person wishes to enter 
upon the practice of dentistry he should have in the first place, his 
certificate of graduation from some reputable dental school. This 
would show that he has passed his studentship and a creditable 
examination before his teachers. I hope my answer will be en- 
dorsed. 

Dr. Werner.—Does the law in this State prescribe that the Ex- 
amining Board should have degrees themselves ? 

Dr. Fillebrown.—No, it does not even require that dental students 
should have degrees. 

Dr. Werner.—If you require the applicants to have a degree, 
should you not require the members of the Examining Board to have 

‘degrees? I approve of Dr. Fillebrown’s answer. I think applicants 
should be obliged to have a degree, and the Examining Board itself 
have qualifications other than political influence. 

Dr. Bradley—I am of the opinion that several undergraduates 
have passed the State examination in this State, and are practising, 
who failed to secure their degree from the dental school. They 
took their examinations before the State board just previous to the 
examinations at the school, and, though failing to graduate, never- 
theless received their certificate of qualification from the board. 

Dr. Belyea.—What harm is there in allowing a man to go up 
for examination without having a degree? I do not see why any 
man who thinks he is capable of practising dentistry should not 
be allowed to take the examination and prove that he is worthy of 
registration. 

Dr. Werner.—I feel the whole spirit.of Dr. Belyea’s remarks ; 
at the same time we must look deeper into the question. The ex- 
amining boards are an established fact, and they have an immense 
power. The dental colleges are beginning to feel that their deci- 
sions as to who shall practise dentistry cannot always be approved, 
especially in the case of students, who, if they pass the Examin- 
ing Boards, do not care for the degrees. I would like to see the 
Examining Boards differently appointed as well as being themselves 
obliged to possess degrees. 

Dr. Belyea.—It seems to me the gentleman is talking on the 
first question, which has already been discussed and passed. We 
are not considering the appointment of the Examining Boards 
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now ; the question is, Shall we stop a man from taking the exami- 
nation to see whether he is fitted for the practice of dentistry or 
not? It seems to me if you stop that you strike a blow at the very 
foundation of justice. I do not believe in it. 

Dr. Potter—I believe that Dr. Fillebrown’s answer should be 
accepted as the answer of the Academy to this question. If the 
student can get his license before he has graduated from the dental 
school, he will say to himself, “If the State of Massachusetts says 
that I am a competent dentist, why should I pay attention to these 
men in the dental school who are trying to make me more compe- 
tent?’ The importance of subsequent instruction, in the mind of 
the man who has already secured his license to practise previous 
to his graduation, must thus be lessened. 

Dr. Allen—We have known of cases of students who have 
passed the Board of Examiners with something less than a year’s 
experience in dentistry,—a fact which should speak for itself in 
this connection. 

Dr. Belyea.—That is a matter which should be regulated from 
other sources; that is a point where you must attack the State 
Board and not the students who come up for examinations. Per- 
haps the student was well prepared for a harder examination. I 
do not think it is fair, nor in the line with our customary views of 
liberty and justice, to prevent a man from taking an examination 
to see if heis properly qualified to practise dentistry simply because 
he has not a degree. 

Dr. Williams.—The whole question seems to me to hang on this 
balance, whether the Examining Boards and their queries are a 
more thorough, more rigid test of a man’s qualifications than is the 
examination at the close of the dental college. If the Examining 
Board is better qualified to judge of a man’s capabilities than col- 
lege faculties, then I do not see why anybody should not have the 
right to go before them for examination ; if, on the other hand, the 
college faculties are better qualified to say whether a man is sufti- 
ciently capable to practise dentistry or not, then it would, of course, 
be advisable that the candidate for examination before the board 
should be required to present a degree. In some States the ap- 
pointment of the Examining Board is a political thing altogether, 
and the fitness of the appointees is never taken into consideration. 
In such cases it would be hardly fair for the board to be set off 
against a first-class college as a judge of the qualifications of any 
man to practise dentistry. 

Dr. Werner—If you expect to regulate the standing of the pro- 
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fession, you must separate it from politics. The standard of our 
profession should require a certain degree of skill in the technique of 
dental operations, a certain amount of knowledge of parts in which 
work is performed, and a good moral character and reputation. 

In the broad, general sense, Dr. Belyea’s arguments are just; 
but does it tend to elevate the character and tone of the profession 
to admit everybody who can fill a tooth? When these Examining 
Boards were first created it was the result of an impetus in the 
profession to raise the standard; to drive men into the dental 
schools for their education, to stop everybody filling and making 
teeth who had only a vague idea of what they were doing. That 
was the impetus that started the Examining Boards. After they 
were created it was found that they had an immense power, and 
that the persons possessing this power were not always acting for 
the best interests of the profession. A candidate comes before 
them whom they see for the first time; they never heard of him 
before, and do not know whether he has been in the penitentiary 
or has been guilty of some misdemeanor which should have sent 
him to State prison; yet he passes the examination and is after- 
wards known as a dentist and as one of our »rofession. Such per- 
sons may lower the dental profession in the minds of those knowing 
their character. Before allowing an Ex«mining Board to have the 
power to grant to any man the name and dignity of belonging to 
our profession, I should want that board at least to come up to the 
standard which they want to impore upon others. I wish our pro- 
fession in this matter could be regulated as it isin Germany. The 
board of medical or dental examiners is not appointed by a gov- 
ernor who is elected every year, and who, for political reasons, may 
make room for inefficient appointees,—no, sir; the board there is 
the very cream of the profession,—absolutely just and capable, 
something like our Supreme Court of the United States. Such 
men decide who shall enter the profession, and that’s the way I 
would like to see the matter regulated here. 

Dr. Fillebrown.—I do not think it is wise to waste too much 
time in discussing the side issues. The relation of the dental 
schools and the Examining Board is not the question to-night, 
neither is the question whether the Examining Boards are better 
than the dental faculties, but it is simply this: Shall a man be re- 
quired to have passed a reasonable time in study, and to have 
passed a reasonable examination before his teachers and be pro- 
nounced qualified before he shall go up before the Examining 
Board for their approbation? Now, I, for one, believe that is 
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where we are to come to in the future. I do not think that public 
opinion would sustain such a law to-day, but I think they are 
gradually demanding a higher standard. I do thoroughly believe 
it ought to be, because men will be none too well qualified even 
when fully up to the requirements of a graduate. I wish that we, 
could give a unanimous vote in the affirmative on this subject,—do 
we think it advisable that public opinion crystallize into such a 
form as will require of every candidate a dental degree before he 
can go before a dental board for examination? I move that the 
answer which I have read to you be adopted. 

Dr. Smith—I cannot agree with Professor Fillebrown in his 
interpretation of this question. The question reads: “Should not 
the granting of certificates of qualifications by Examining Boards 
to non-graduates be generally abolished?’ In other words, do we 
think or do we not think that the Examining Boards should have 
the power to say to non-graduates or undergraduates, when in their 
judgment it seems best to do so, “ You must present to us a degree 
before we will examine you.” Now, I hold that the Examining 
Board has nothing whatever to do with a man’s position, other than 
that he be a man of good moral character; if so, and he makes 
proper application, then the Examining Board is in duty bound to 
examine him, and it should be so. I do not think that Exam- 
ining Boards have the right, nor should they have the right to 
make any distinction in persons who present themselves for exam- 
ination. I do think, however, that the matter should be controlled ; 
but I hold that it can and should be controlled by the schools acting 
in concert. The schools could exercise an important influence in 
this matter if they would formulate a rule, which would be the rule 
of the National Association of Faculties, and every school would 
rigidly enforce it, that no student should present himself to the State 
Board for examination so long as he was a member of that school. 
That would settle the question. If, on the other hand, the proposi- 
tion which Dr. Fillebrown makes and wishes us to vote upon was to 
become a law, that would necessitate the State in every instance re- 
quiring a degree of a man before he is eligible to his examination, 
and, as Dr. Belyea says, we can conceive of instances where this 
would be unfair. I do think that it has a demoralizing effect, for 
undergraduates to take the examination before they get their degree, 
for this reason: there are students at the end of their second year 
who know more about dentistry, in their own estimation, than they 
ever will again, and there is no doubt in their minds that they are 
fully qualified to practise. Such students go up for examination, 
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and, if successful, immediately open an office. Then the attention 
is divided between practice and study, and the inability to devote a 
sufficient amount of time to either results is a detriment to school 
interests, a detriment to his own interests, a detriment to his patients’ 
interests, and a detriment to the interests of the profession. I think 
* that state of things should be abolished, but I do not see how the 
Examining Boards have the power to doit. The question, as I read 
it, is whether we think the Examining Board should or should not 
have the power to refuse the granting of certificates ? 

Dr. Fillebrown—They cannot refuse to grant them. 

Dr. Smith—That’s what I say. The question we are asked to 
express our opinion upon is not as to whether the faculties are better 
than the Exmining Boards, or whether the appointment of the Ex- 
amining Board is a political matter. 

Dr. Fillebrown.—It seems to me that Dr. Smith has confined his 
remarks to the matter of undergraduates. I do not understand that 
this question mentions undergraduates at all. It refers simply to 
any citizen of the State who is not a graduate of a dental school. 

Dr. Smith—An undergraduate is a non-graduate, and is therefore 
included in this question. 

Dr. Fillebrown—We are asked to express our opinion as to 
whether or not the granting of certificates of qualification by Ex- 
amining Boards should be generally abolished. If it is abolished 
it must be done by State law, by legislative enactment. They have 
no authority to refuse to grant a certificate of qualification to any 
citizen of the State who passes their examination, whether he be 
twenty-one or forty. They have to do it. If they do not do it 
they lay themselves liable to the law. One of our students can go 
up and ask to be examined, and they have no power to refuse him. 
They do not ask him, by right, whether he is a student or not; and, 
if he passes an examination as good as the average of the men who 
come before them, they must give him a certificate of qualification 
to practise dentistry in the State of Massachusetts. I believe men 
should be compelled to study their profession before they are given 
their license to practise. I do not believe the American public is quite 
ready to take this position, and yet I do not believe they will be sat- 
isfied to remain long behind the place where our European friends 
are,—when they will demand that the examination through which 
a man shall pass in order to obtain his license to practise shall be 
severe enough to leave no doubt as to his qualification. I framed 
my answer, looking somewhat into the rosy future, not content with 
the immediate present. 
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Chairman Barker.—If I may be permitted to formulate what I 
consider the gist of the matter, I would put it in this way, Should 
the possession of a dental diploma be held to be a prerequisite to 
examination before a Dental Examining Board? 

Dr. Fillebrown.—That is reframing the question, not the answer. 

Dr. Smith.—I fully second that motion by Dr. Fillebrown. I 
have chosen to speak on this subject from a point of view different 
from his, because I felt that the question referred largely to under- 
graduates in schools; but, as the question is now put, that is really 
the only professional answer we can give to it. 

Dr, Fillebrown.—The Examining Board has no power in this 
matter. You must give them this power by law. All we can do is 
to express our opinion as to what the law ought to be. 

It was then voted to adopt Dr. Fillebrown’s answer to this 
question, 

Dr. Fillebrown.— Question three: 

“To what extent is the washing of amalgam fillings an impor- 
tant feature in the production of a good filling?” 

This answer, of course, embodies my own feelings and opinions, 
so far as I have been able to gather from my practice and association 
with my brethren for a long time. 

“ Washing of amalgam produces more perfect amalgamation and 
makes a finer and smoother filling ; it also lessens the tendency of 
amalgam to shrink or change its form.” 

A member.—-What do you wash it with? 

Dr. Fillebrown.—Soap and water, or other alkali, or dilute acid. 

Dr. Taft.—I would like to ask Dr. Fillebrown on what ground 
he bases his opinion that the washing of amalgam with “soap and 
water or anything else” will lessen its shrinkage and make it a 
better filling ? 

Dr. Fillebrown.—I did not feel that this was an occasion to go 
into the discussion of that point. This is merely an opinion of the 
Academy which is to be expressed by the vote of the greatest num- 
ber. I believe that the washing of amalgam makes a better filling, 
some of you perhaps believe that it does not, and I think the quick- 
est way is to come to a vote on it at once, for we may discuss it for 
an hour here and it will not alter our opinions. 

Dr. Bradley.—I think the answer should depend somewhat upon 
the quality of the amalgam. Some amalgams, perhaps, need wash- 
ing; with others there is no necessity for doing it. My practice is 
never to wash amalgams, and I think I make as good amalgam 
fillings as if I did wash the amalgam. 





116 Discussion. 


Dr. Pond.—I have made experiments, and yet I have only an 
opinion. I tested some of the fillings made in each way by putting 
them in a steel die and crushing them, but was unable to demon- 
strate any material difference. I do not wash the clean alloys. 
Some of the old alloys were very dirty, and those I wash; but 
the alloy I have recently used is clean and bright and makes a per- 
fect filling, and I do not wash it. 

Dr. Potter—I would suggest that we signify in some way what 
we do practically in our work,—whether we wash amalgams, or 
whether we do not, and it will be better than to theorize as to 
what the effect might have been if we had or had not washed the 
amalgam in certain fillings. It is evidently the wish of the com- 
mittee to find out whether the majority of dentists in this country 
wash their amalgams or not, I think we ought to send an expres- 
sion of our practice rather than of our theory. 

Dr. Smith.—I do not think that Dr. Fillebrown’s answer to this 
question is one which the Academy should be willing to send out . 
as its own answer without first having made a scientific investiga- 
tion of this matter. It may be that he has made such an inves- 
tigation, and if so, we shall be very glad to hear the results he 
has obtained. I doubt, however, if he will claim to have done it. 
Now, what do we mean by a scientific investigation of this sub- 
ject? It simply means this: That you must take the different 
makes of amalgams, mix them and insert them without washing 
them, and then take those same amalgams and insert them after 
washing them; keep a tabulated record of all the cases, and at 
every opportunity note the condition of all the amalgam fillings 
you have put in. Now, what member has done it? The member 
that has not done it certainly cannot give a scientific answer to my 
question. Some amalgam fillings where I have washed the amal- 
gam have not turned out as well as I had hoped for. Others where 
I did not wash the amalgam have turned out exactly in the same 
way; consequently I cannot say whether it was an improvement 
to wash the amalgam or not. The majority of the amalgam fillings 
that I have put in have not been washed, and a comparatively 
larger number of those seemed to me to stand better than those 
that I did wash. Ido not claim that washing did them injury; 
there may have been other factors which would affect the wear of 
the fillings, or it may have been the amalgam itself. I do not know 
what the cause was, because I have never scientifically investigated 
it, and I do not see how the society can intelligently answer this 
question. I do not think we ought to vote to make an answer or 
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statement on this subject before making careful investigation 
of it. 

Dr. Fillebrown.—I want to disclaim any intention or effort to 
lead the society into making statements or answers which they 
may not fully concur in. It was necessary to open the subject in 
some way so as to get the expression of the society in reference to 
the question asked by the committee. In this particular matter I 
really do not feel greatly interested ; I should not have raised the 
question myself, and I would not bave formulated an answer, ex- 
cept to bring it before you. You may change the answer and make 
it read to the satisfaction of the majority. 

Dr. Eames.—I might say that I make quite a complete record 
of all the circumstances attending operations. I am not prepared 
to say just what proportion of amalgam fillings I have washed and 
what the result has been, but I have an idea from an examination 
of such after the record has been made that I have better results 
from the washing than in those cases where I have not washed the 
amalgam. It has been proposed that we state our practice. My 
practice is to wash amalgam, especially if it bas some age. I have 
been told by one of the men of the 8S. S. White Dental Manufactur- 
ing Company that many practitioners call for an old amalgam. 
That, according to my mind, is contrary to both theory and prac- 
tice. I want comparatively new amalgams. I understand from 
what Dr. Pond has said that if he has a new ora good quality, 
bright amalgam, one which is not oxidized, he does not wash it; if 
he is obliged to use one which he considers an inferior grade, he 
does wash it. To sum up the matter, he believes in having a clean 
amalgam, and that is exactly my feeling. If you have a bright 
surface, the mercury will flow over it freely so that it takes less to 
amalgamate the alloy. I believe that the less mercury you have 
in a filling the better the result. 

Dr. Werner.—I do not want to detain the Academy on this 
question; I think it should be passed by quickly. As Dr. Smith 
has said, the society cannot give a definite answer to it; you can 
simply pass an opinion as to what should be good practice, and let 
the society give as its answer an expression of the practice of the 
majority. Some of us cannot vote either way. 

Dr. Fillebrown.— Would it be reasonable to note the number 
present at the meeting this evening, and to report as our answer 
that so many believe that washing amalgam improves its value as 
a filling, and so many do not ? 





118 Discussion. 


Dr. Smith—Many do not know whether it does or not? I think 
there are quite a number of us in that situation. 

Dr. Fillebrown.—Suppose that I substitute for the answer which 
I first made the following: 

“That the society wishes to express itself as being undetermined 
as to whether amalgams are improved to any extent by washing 
or not.” 

Answer adopted. 

Just one question more, now: 

“What results are to be expected in replantation or transplan- 
tation as a means of treatment of chronic phagedenic pericemen- 
titis ?” 

I will say,— 

“No marked results for good can be expected from replanta- 
tion; the transplantation of healthy teeth into a diseased jaw 
will improve the condition of the relations of the tooth and the 
jaw.” 

I mean by the latter phrase that you will have a better union 
and a firmer tooth in the socket than the one that was taken out. 

Dr. Smith—It seems to me that this again is a question that 
cannot be voted upon, yes and no, by the Academy, and the vote 


of the majority sent to be recorded as the society's answer to that 
question. This is a question that must be answered by experi- 
ence. What members have had the experience with this method 
of treating this condition of affairs? Personally, I have never had 
any experience whatever. I have never replanted a tooth, and 
I have never transplanted a tooth; therefore, I cannot vote either 


way. 

It occurred to me that what was intended by the committee in 
sending out this question was to get the experience of as many as 
possible with this method of treatment; that experience is to be 
formulated ; then the collector of such literature in the future goes 
over those statements, and a method of treatment is laid out, which, 
based upon experience, is declared to be the best that can be done 
under certain conditions. It seems to be quite wrong to put the 
matter in the form of a vote by the entire Academy when some of 
us know nothing about it. 

Dr. Fillebrown.—I think the point raised by Dr. Smith is well 
taken. I will simply then give the answer which I have just read 
as my opinion, based on my own experience, of course, in a very 
few cases,—that is, that replantation is no good whatever; that 
transplantation of a healthy tooth does improve the condition. 
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Dr. Stevens.—How many gentlemen in the room have ever re- 
planted a tooth which had Riggs’s disease ? 

Drs. Fillebrown, Eames, and Draper replied that they had. 
Dr. Preston had extracted several teeth, filled and replaced them, 
and the operations were successful. In the case of an abscessed 
tooth in which he tried it, it was not successful. He had never 
attempted it where there was disease of the socket. 

Dr. Eames.—I have tried replantation in a couple of instances, 
but they were desperate cases. I hardly think any one would 
resort to that until the tooth was practically lost, and that was the 
condition in both of my cases. They were both in the lower jaw. 
I replanted, after the thorough removal of any deposit on the tooth, 
cleansing and repairing the socket, and I must say there was an im- 
provement. The teeth in both cases were considerably strength- 
ened in their positions, were firmer with considerably less soreness, 
but the teeth were not serviceable, and were finally extracted. 

Dr. Smith.—I would like to ask why this question was put in 
this form? You may havea case of Riggs’s disease without having 
chronic phagedenic pericementitis. The idea of “phagedenic” as 
given by Gould is that of a “rapidly spreading and destructive 
ulceration.” We find many cases of Riggs’s disease where we do 
not find that condition. 

Dr. Daly.—I understood this question in the same way,—that 
is, that it referred to an ulcer. 

Dr. Fillebrown.—So did I. “ Phagedenic” means ulcerative. 

Dr. Eames.—I will simply say that cases I referred to were not 
phagedenic pericementitis, as I understand that term. 

Dr. Fillebrown.—Dr. Black says that phagedenic pericementitis 
includes Riggs’s disease, pericementitis. That is Dr. Black’s posi- 
tion, and it has always appeared to me as being a reasonable one. 

Subject passed. 

Dr. Clapp.—I have a large number of patients, elderly people 
who had originally very good teeth. As they advanced in age 
there was marked recession of the gums, absorption of the process, 
leaving more or less of the roots of the teeth exposed. As age still 
advanced, there seemed to be a sort of decadence of the substance 
of these roots,—I suppose it would be termed scientifically a sort 
of a “retrograde metamorphosis.” As these roots decayed, I found 
them very difficult to treat satisfactorily. I have used in the ante- 
rior teeth the various cements and gutta-perchas, with poor results. 
In few cases I have tried gold combined with cement,—crowding 
the first pieces of gold into soft cement that was placed in the 
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cavity and finishing with gold after the cement had hardened. 
This is not a very satisfactory method for these teeth, because in 
many cases the teeth are loose and the operation is extensive and 
too fatiguing for the patient. For the posterior teeth I have used 
with the best satisfaction amalgam which I have placed in the cavi- 
ties in combination with soft cement. As I said before, it is not to 
tell what I have done, excepting in matter of failures, but to receive 
some knowledge that I wished to bring this question before you. 

Dr. Daly.—The best man to answer that question is Dr. Adams. 

Dr. Adams.—I think the gold bandage is admirably adapted for 
such cases,—teeth where the necks are exposed and the surfaces 
softened. I scrape off the softened surface of the tooth, wipe it 
over with a strong solution of nitrate of silver, fill the cavities if 
there are any, restoring the contour with oxyphosphate, and apply 
the bandage; and, so far as my experience has gone, it has worked 
very satisfactorily. Some of you, perhaps, have not heard of this 
operation, and if any one who has not thinks he would be inter- 
ested in it, he can find the process described in the January number 
of the Dental Digest. 

Dr. Clapp.—How long does it take to treat an ordinary case of 
this kind? 

Dr. Adams.—I should think perhaps two hours. The bandage 
covers the whole surface, and I think the chances of any future 
decay are small. 

Dr. Stevens—wWill not Dr. Adams give a description of his 
method for the benefit of those who have not read his article? 

Dr. Adams.—The process is quite fully described in the article 
referred to, and it is probably a better explanation of it than I can 
give you here. I simply cuta slot in that part of the tooth which I 
wish to cover (this only applies to anterior teeth), and, winding the 
bandage around tightly, place the ends into that slot and fill the 
slot with gold. The bandage is made of thirty-four-gauge pure 
gold and lined with cement. 

Dr. Stevens.—It seems to me that any one who has tried Dr. 
Adams’s method would say at once that there can be no improve- 
ment on it. 

Dr. Smith.—Do I understand you to say that it does not well 
apply to molars? 

Dr. Adams.—I have never tried it on molars. Perhaps in some 
cases you could get at the first molars so as to treat them in that 


way. 
Dr. Smith—The most difficult cases we have are those where de- 
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cay has commenced at the necks of molar teeth, extending far under 
the gum and following down the roots of the tooth. It is very diffi- 
cult to spread such teeth and secure sufficient room ; and to fill them 
with something that is at all lasting is an exceedingly difficult task, 
because, even if you succeed in clearing out the decay, it is almost 
impossible to keep cavities dry. If it was a cavity that communi- 
cated with the crown, you might get at it by continuing the exca- 
vation from the crown Cavity, first applying the matrix; but in the 
cases I have just referred to you cannot use the matrix, and their 
excavation and treatment is a source of great discomfort to the 
operator and to the patient. For a long time I filled such cases 
with gutta-percha and cement, until I became thoroughly tired of re- 
pairing and replenishing; and I then adopted the use of amalgam, 
and I have been a great deal better satisfied with the results, 
although it is by no means as satisfactory as we would like. In 
some cases the patient will use a toothpick rather vigorously and 
the gutta-percha or cement filling, which cost us so much trouble 
to put in, is out in an instant; and then, in some motiths the acid 
secretions quickly wear out the cements, so that we always feel un- 
certain in the use of cements in such places. Of course, those 
gentlemen who do not use amalgam—nothing but gold—are not 
troubled with this uncertainty, but just how they succeed in placing 
in gold in the class of cases we are referring to is beyond my 
understanding. I think those are cases where a man had better 
cast aside prejudice and use a little amalgam, providing his pa- 
tients will allow it; if not, I see no other course than to put in 
cement and gutta-percha and resignedly accept the task of replen- 
ishing. I think it would be very interesting, Mr. President, for 
those gentlemen who do not use amalgam to state how they treat 
such cases. Some one may have a method of treating those places ; 
if he would only tell it, that would be of great benefit to the rest of 
us. At all events, I should like to hear a full discussion of these 
troublesome places and how best to manage them. It is a very 
important subject, it seems to me. 

Dr. Williams.—I look upon the class of cases under discussion 
much as a physician would a chronic disease. He does not expect 
to give one dose of medicine with the expectation that it will cure 
the thing permanently, but that it will require a course of treat- 
ment. The course of treatment that I have followed in these cases 
is to fill them with an amalgam, but I make a special amalgam of 
pure tin. I take a piece of block tin and file it, and these filings 
combined with the mercury make a very soft amalgam. The object 
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is to get an oxidation of the tin, and with a slight moisture of 
the cavity there surely will be an oxidation of the tin. My method 
is to wipe the cavity, after careful excavation, with dry oxide of 
tin, put in my soft amalgam, and then rub over the surface of it some 
regular amalgam, which gives it a better wearing surface. I do not 
intend, however, to allow that filling to remain permanently ; I call 
it a treatment, and look upon it just as you would a treatment with 
gutta-percha or cement which is to be kept under observation for 
several months. At the end of that time, almost invariably, there 
is a greater or less degree of hardening of the dentine, then you 
may get a retaining point which you would reasonably expect to 
hold a more permanent filling. Many operators hope finally to get 
this result by using cement, but the amalgam treatment seems to 
me to have the most direct effect in hardening the dentine in these 
cases,—amalgam with a good proportion of tin in it. 

There is one possibility in connection with this method,—you 
must remember that it is very soft amalgam, and if some other 
dentist happens to see the filling, he would be very likely to want 
to know who put it in, and say “ anybody ought to know enough 
not to use such soft stuff as that,” not understanding that it was 
intended as a dressing as a treatment preparatory to a more per- 
manent filling. 

Dr. Stevens.—One word in regard to putting amalgam into the 
faces of front teeth. I do not think I could be persuaded to do it 
even at the emphatic request of the patient. I do not see any 
necessity for it when you can make porcelain inlays to fit any 
place of that kind which you wish to repair, and if I could not do 
that, I think I should prefer to cut the teeth off and put on crowns 
rather than have an unsightly amalgam filling exposed in the front 
of the mouth. I do not understand why you should have any 
difficulty in putting in a porcelain inlay, or why you should expect 
it to wash out. The cavity may be any shape imaginable, but if 
you bake an inlay for it, it will fit. 


Subject passed. 
Chairman Barker.—W e will now listen to Dr. H. A. Baker, whose 


subject is, “Completed Regulating Case. Photographs and models. 
Presented as incomplete last year.” 

Dr. Baker.—I1 will commence with this case where we left off 
last year. I presented to you the photographs and models of this 
young man before anything was done. I also described to you a 
plan which I had mapped out for bringing the teeth into line. 
The lower jaw was receding and the upper jaw was protruding to 
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the extent of something more than half an inch, so that the lower 
incisors hit the gum on the upper jaw nearly an inch back. I used 
here the Patrick system altogether. I have here the bands with 
which I spread the jaws and brought the upper jaw back and the 
lower jaw out. I waited for this case until it was ripe,—just before 
the eruption of the twelfth year molar, thinking it would assist in 
the regulation of the teeth. I put the upper band on June 29 last ; 
the lower band I put on July 1. I then tied each tooth front of 
the molars to the band, and screwed the nuts up, and that spread 
the jaw both ways. You will see in the corrected model that I 
have jumped the bite about one tooth. I have seen many cases of 
jumping the bite, but I never saw a case where it was more per- 
fectly done than in this one. The upper jaw was spread about one- 
quarter of an inch and the lower one to the same extent. This 
young man has a receding chin. I do not know of any way to 
bring a person’s chin out, or I might have attempted it and made 
one job out of the whole thing. August 29, about two months 
from the commencement of the work, I took off the anchor band 
and simply put on two wires, tying them to the teeth. The case 
was practically completed the 29th day of August. 

I want to claim the originality in the matter of this retaining 
plate. We all know that to retain teeth is much harder than to 
regulate them, and to get a plate that will not produce decay is one 
of the difficult things that I have had to contend with in the regu- 
lation of teeth. In most of the apparatus for retaining teeth they 
begin in the first place by capping the teeth all over. In this upper 
case I simply made bands attached to the molars with a projection 
on the palatal surface, so that the wire from this plate snaps under 
there. In the lower case you will observe that the plate has come 
back, or the jaw has come forward (more likely the former) about 
one-sixteenth of an inch. In this case I made a spur running from 
the plate against the molar, between the molar and the first bicus- 
pid, to prevent its going back, and it does its work beautifully. 
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THe Annual Meeting of the American Academy of Dental 
Science was held in Boston, November, 1896. David W. Cheever, 
M.D., of Boston, delivered the following address: 





ANNUAL ADDRESS. 
BY DAVID W. CHEEVER, M.D., BOSTON. 


Mr. PRESIDENT AND GENTLEMEN,—It is rather to my shame that 
it can be said that this is my second visit to you, although you have 
done me the honor to give me membership for some years. It is, 
however, great pleasure for me to say a few words to-night, and 
possibly I might allude to a time—not very far distant—when I 
was still a teacher in the Harvard Medical School, and it was a 
part of my province to give some lectures on the surgery of the 
mouth, and to those lectures the members of the Dental School 
were requested to come. Some of you, I dare say, may remember 
that time, and some of you are, perhaps, of too recent date to have 
ever heard me say anything about it. 

It was my earnest endeavor at that time to teach about the 
mouth those things which it seemed to me that every one ought to 
know who practised your profession, in order to guard against all 
sorts of ills both to yourselves and to the patients who fall into 
your hands. I endeavored to be particularly careful to discrim- 
inate between those things which were important in that part of 
the body and those things which were not important, and to show 
that it was of vital importance that the dentist should be able to 
recognize the early stages of certain diseased conditions of which 
he might warn his patients knowingly and understandingly in order 
that they might either correct their lives to prevent those affections 
or seek the advice of physicians and surgeons in order to have them 
treated. 

I must say as I listened to Dr. Donald and his eloquent descrip- 
tion of the charlatan in former years, who went about in a chariot 
and worked such destruction in the mouths of innocent people in the 
places he visited, that I felt myself a little twinge of remorse for 
what I had done in my earlier practice. In those days I extracted 
a great many teeth, and I am ashamed to say a great many teeth 
that ought to have been preserved. When I was younger and was 
one of the junior physicians of the Boston Dispensary, it was the 
duty of the physicians there to extract the teeth of every one who 
complained of toothache, and who said hé. wanted it done, with- 
out much discrimination as to whether it was really necessary. 
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I make this confession in order to touch upon a point that I 
wish to make clear,—the very great change that has taken place 
through your means in the treatment of the teeth of the poor. 
The poor people who cannot go and have their teeth properly 
looked after and repaired at the time it is most needed were for- 
merly entirely neglected, and it is due to your efforts and to your 
charity that clinics, so to speak, have been built up among the poor ; 
that dental dispensaries have been established, where something 
may be done for the teeth of poor people besides having them 
pulled out the moment they ache. 

Moreover,—and this is of greater importance perhaps, because it 
refers not only to the poor, but to many who are well-to-do,—your 
profession has done an incalculable amount of good by instructing 
people in the importance of proper care of the teeth. It is a 
familiar fact to physicians that many immigrants who come to our 
shores, some in the first and some in the second generation, begin to 
lose their teeth. The healthy immigrant from Ireland no sooner 
enters upon domestic service than she begins to lose her color, the 
character of the teeth become impaired, there is a gradual decline 
in health and strength, and they become a ready prey to all forms 
of disease. As a natural consequence, the next generation of those 
people are generally poorly provided with teeth and health and 
strength, and, this being the fact, anything that will tend to correct 
the conditions leading up to these results is not only so much gain 
to them, but probably also to their descendants in future years; 
and it seems to me that no more useful work is done to-day in 
Boston than that which you do in endeavoring to care for the 
teeth of the pour people, thereby supplementing and many times 
obviating the work of the physicians and surgeons at our hospitals. 
Through the charity of professional and philanthropic people, our 
hospital service is now so well arranged that the poor laborer who 
gets knocked over in the street and brought in with a fractured or 
dislocated limb receives, free of charge, more thorough care and 
treatment than he would in his own home; and perhaps as high 
medical and surgical skill as can be obtained anywhere by the mil- 
lionaire, and anywhere in the United States. And it is in the same 
line with this class of work that your infirmary service belongs, 
which enables the infirmary patient also to enjoy privileges fully 
as important to the health and comfort of the individual. 

I will allude again, but only for a moment, to the fact which 
your orator called your attention to,—the interest which your 
profession must have felt in the late celebration of the fiftieth an- 
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niversary of the first public use of an anesthetic for the prevention 
of pain; and I shall not attempt to emphasize how prominently it 
must have appeared that the practical demonstration of the fact 
that anesthesia could be so used that severe surgical operations 
could be borne without pain, was made by one of your profession ; 
and for this we certainly owe you a debt of gratitude. 

Now with regard to the future. It seems to me that two great 
problems present themselves to you in the matter of the care and 
preservation of the teeth of the entire community,—two special 
fields towards which you ought to devote your energies, your in- 
dustry, your most careful thought and investigation. The first of 
these is, that you instruct your patients with regard to the proper 
selection of articles of food and diet which will tend to preserve 
the teeth. Many of us think that since the wheat was bolted into 
flour there has been a loss of bone-forming qualities, a loss of phos- 
phates, which is entailed by the process of bolting. We think we 
find abundant proof of this in the change which can be noticed in 
the teeth and the general health of the Irish and Scotch immi- 
grants after they have lived a few yearsin this country. Their food 
in the old countries consisted mainly of oatmeal and the cereals and 
articles of food made from coarse grains, which they promptly 
neglect when they get here, seeking always the finest wheaten 
flour, which they do not always properly masticate, but succeed in 
swallowing by the aid of large quantities of tea. To the fine white 
flour and to the teapot, I believe, must be ascribed the various 
disorders of the system, the conditions of chronic indigestion 
and dyspepsia, into which a great many of these young women 
pass. 

The other point that I had in mind is a matter which is yet in 
the infancy of its progress, and that is the study of bacteriology 
in order that we may contend with those very numerous microbes 
or parasites which are the concomitants or probably the causes of 
the decay of the teeth. It seems to me that with the microscope 
and with the various germicides which are coming into use there 
is a great field open to you, the earnest study of which will have 
an important bearing on the preservation of teeth from decay. 

To sum up these points briefly, then, they are: first, that 
people must be instructed with regard to the kind of food which is 
best not only for their teeth, but for their general health as well; 
and, second, that in the study of bacteria, you will learn how to 
oppose and prevent their growth and stop the consequent destruc- 
tion of the teeth. 
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THE regular monthly meeting of the American Academy of 
Dental Science was held at Young’s Hotel, Boston, December 2, 
1896, at six o'clock, President Andrews in the chair. 

Paper by Dr. J. G. W. Werner. Subject: “ Not Failure, but Taos 
Aim is Crime.”—LowELt. 


“NOT FAILURE, BUT LOW AIM IS CRIME.” 


—LOWELL. 
BY J. G. W. WERNER, D.M.D., BOSTON, MASS. 


When at the close of our last meeting a member of the Ex- 
ecutive Committee asked me if I would give a paper, or a talk, 
this evening, I replied, “ No;” but, upon reconsideration, I could 
not see why I, who had so often been benefited by the words of 
others, should not contribute my mite as an active Fellow of the 
Academy. 

If in originality and intrinsic value the few rambling remarks 
that I shall present fall short, I must ask your kind forbearance. 
My aim will be to bring out discussion on some of the practical 
every-day points of our profession, the consideration of which may 
be of mutual benefit. 

What are some of the most essential qualities of a successful 
dental practitioner ? 

First, as stated in my prefix, a quotation from Lowell, all of us 
should aim high, for a low aim in our profession is more criminal 
than an honest failure. Conscientiousness should predominate, 
direct, and guide us in all our work. 

Second, moral purity and integrity of character are necessary 
if we would win the confidence of our patients. At this critical 
period of psychological study and research, when from infancy 
and childhood we are subjected to such searching scrutiny, 
is it any wonder that we human beings become so sensitive 
that a moral taint of any kind is quickly felt or detected at 
a glance, and an instantaneous aversion or repugnance is the 
consequence ? 

Who has not experienced this feeling on coming in contact with 
certain persons, though they be comparative strangers, and the 
meeting only casual? How much more keenly must such repug- 
nance or aversion be intensified in the close personal relation that 
necessarily exists between the operator and his patient, if he is not 
morally pure. 
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Then, as, so often and so aptly quoted, “cleanliness is next to 
godliness,” the most scrupulous care and attention must be given to 
personal neatness in every detail, especially in regard to the hands, 
nails, and breath. 

A simple lotion of rose-water, glycerin, and alcohol is an 
agreeable application to use each time after washing the hands. 
The operating-coat should be suitable in texture and color and 
always neat and clean. 

In the office and the operating-room an atmosphere of immacu- 
late neatness and thorough ventilation should prevail. It is indis- 
pensable that no odor of medicaments be detected either in the 
apartments or about the person of the operator. Nothing but the 
cleanest napery and the most thoroughly cleansed, sterilized, and 
polished instruments should be used, especial care always being 
given to the mouth-mirror. ‘The most careful dentists insist upon 
individual mouth-mirrors. 

As few as possible of the necessary instruments and appliances 
should be exposed to view, thus avoiding undue suggestion of the 
operation to the patient. With the constant multiplicity of equip- 
ments there is also a danger of the operating-room having the ap- 
pearance of a machine-shop. 

One of the most helpful and essential factors of a well-appointed 
office and operating-room—one that greatly facilitates the opera- 
tions; that attends to the appointments and cares for the instru- 
ments, and who gives tone to the whole place—is the neat, refined, 
and well-trained lady assistant. In my estimation, she is an indis- 
pensable adjunct in our work. 

The third essential is professional skill and ability. Nothing is 
of greater value and importance to the operator in this direction 
than the acquiring and possession of a gentle yet firm and sure 
touch. For what can weary and excite a patient more than the 


uncertain or unskilled handling of sharp instruments, where a sud- 


den slip might lacerate the pulp or inflict a wound upon the sur- 
rounding tissues ? 

The awkward, noisy, or unskilful manipulation of the instru- 
ments, either by the operator or his assistant, is also a great an- 
noyance, and produces an undesirable effect in the mind of the 
patient. 

Much valuable time may be wasted by an unsystematic arrange- 
ment of the necessary instruments for daily use,—or from an un- 
familiarity with and an unskilled use of the same,—and also by an 
indecision in quickly selecting the one best suited for a particular 
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case. A good rule is to have a few carefully selected instruments, 
and to learn to use them well. 

Fourth, tact, in my opinion, is an important factor in ‘meeting 
our patients, and in successfully allaying any fear or apprehension 
that naturally arises in the mind of the one who is about to 
undergo either a surgical operation or a medical treatment. A 
quiet, reassuring demeanor, and a few kindly sympathetic words 
help greatly to accomplish this object; while nervous movements, 
brusque manners, harsh or careless expressions tend—especially 
with women and children—to create distrust and antagonism, and 
will repel the patient. 

Another important but delicate point to emphasize is the 
need of our patients to understand the necessity of constant care 
of the mouth. A thorough brushing and massaging of the gums 
as well as the teeth several times daily, and an occasional scraping 
of the tongue are invaluable. A neglect of such care, I believe, is 
at the foundation of the so prevalent pyorrhea alveolaris. 

Every operator in treating decay in approximate surfaces 
should endeavor to fully restore contour, thereby greatly promoting 
the comfort of his patient and the general healthfulness of the 
mouth. 

For the normal arrangement of the teeth is a continuous, unin- 
terrupted grinding surface, and spaces between approximate sur- 
faces are unclean, annoying, and detrimental. 

I might suggest other subjects for our consideration, such as 
the treatment of root-canals, the importance and various methods 
of separating the teeth before operating upon them, the preference 
for certain filling-materials under certain conditions, etc., all of 
which, when rightly understood and conscientiously practised, 
would help us to attain that success at which we all aim; but I 
will speak of only one more,—namely, the great importance of 
good health to the operator. 

Sir Benjamin Richardson, M.D., of England, thinks that the 
normal period of human life is about one hundred and ten years, and 
that seven out of ten people could live that long if they lived in 
the right way. They should cultivate a spirit of serene cheerful- 
ness under all circumstances, and should learn to like physical ex- 
ercise in a scientific way. “No man, he says, need be particularly 
abstemious in regard to any article of food, for the secret of long 
life does not lie there. A happy disposition, plenty of sleep, a 
temperate gratification of all the natural appetites, and the right 
kind of physical exercise will insure longevity to most people.” 
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Unfortunately for his excellent theory, this celebrated physician 
and author of hygienic works died from apoplexy at the age of 
only sixty-eight years. 

Practising dentistry, like most in-door occupations, has its 
detrimental effects ; it tends towards short life instead of longevity ; 
and it becomes our duty to counteract the injurious effects that 
our calling produces. In a general way, we may say that den- 
tists look pale; have a tendency towards nervousness; are more or 
less dyspeptic; have an enfeebled circulation, heart-action, and 
respiratory function; acquire a contracted chest, and are short- 
breathed. 

When we take into consideration our contracted position at the 
chair; the inhaling into our lungs, more or less, of the exhalations 
from the patient, such exhalations containing one of the most 
poisonous known alkaloids or ptomaines in existence; as well as 
the general nervous, strained condition that we are in while doing 
minute, delicate work, and all the time trying not to hurt; or, if 
we do inflict pain, to have a sympathetic perception of the same; 
it is not strange that all these should produce an enfeebled con- 
dition of health. When we ponder this fact, we must see at a 
glance the desirability, yes, necessity, of taking regular out-of-door 
exercise. 

For years I have made it a point to work in a gymnasium; to 
keep an erect posture ; to expand the chest by practising deep and 
full respiration; and have endeavored to be out-of-doors at least 
two hours out of the twenty-four, either walking, riding horseback, 
or bicycling. 

From years of personal experience I know the great benefit and 
tonic effect of regular daily cold water bathing. Nothing rests me 
more than to get into a profuse perspiration from physical exercise 
and to take a quick cold bath afterwards. 

If we wish to keep in good health we must eliminate from the 
system the used-up, broken-down, and effete matter; and we must 
not forget that through the skin, with its miles of eliminating and 
perspiratory ducts, is one of the best ways to accomplish this 
object. 

As professional men, we cannot place too high an estimate upon 
the great importance of unimpaired health. Good health so often 
means pure morals, cheerfulness, helpfulness, wholesomeness in 
every direction. Though I have spoken of good health last, I be- 
lieve it is of almost the first importance, and in recapitulation, I 
might say that some of the important essentials of a successful 
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practitioner are first, health; second, tact; third, professional 
skill, conscientiousness, and ability; fourth, integrity and moral 
and personal purity ; and fifth, a high aim. 


DISCUSSION. 


Following Dr. Werner's paper the society discussed the subject 
of “Crown- and- Bridge-Work.” 

Dr. Cooke-——There is one crown that I have used quite a little 
which gives the strength of the banded crown, and at the same 
time gives all the advantages, as regards appearance, of the porce- 
lain crown, and that is made by using a combination of the band 
and the English tube tooth. It is made as follows: 

Use a band as usual; cut it off at gum line; solder on a piece 
of 27 gauge clasp metal. Grind Ash tube crown to place. Mark 
place on cap where hole in crown comes; drill hole size of tube 
wire, pass wire through crown and into root as far as it will go. 
Cut wire a little longer than needed; remove cap and porcelain 
¢rown. With wire hold cap and porcelain in contact. With wire 
in position, press Melotte’s moldine into root end of cap and around 
pin and over edge of band. Use small amount of moldine, press 
upon asbestos board, so it will stay upright while soldering. Re- 
move porcelain crown and put Parr’s flux and solder around pin 
and heat up at once and solder. The moldine will hold the parts 
firmly in place, and the work can be done in a few moments, no 
delay for heating. Put the crown and cap together and hold 
firmly in contact. Heat in flame and flow sulphur around post 
and between porcelain and band. Set on root as usual. 

The question of removable or permanent bridges is one that 
we have not had a final answer to as yet,—in fact, I do not know 
that it has been fully settled what a bridge is. It seems to me 
there is quite a variety of opinions on that point. One man con- 
siders a bridge a fairly large plate attached to certain teeth and 
having a bearing on the gum as well as upon the teeth; while 
others claim that such an appliance cannot be called a bridge. 
They say that in a permanent bridge the pressure must come 
entirely on the teeth. 

I have been running over in my mind a list of he bridges that 
I have put on for several years, and I do not know of one that 
has been a failure, and they have all been of the kind called per- 
manent bridges. I have never put on a removable bridge, and 
therefore my criticism and opinion in regard to them may not be 
worth anything. My experience with permanent bridge-work has 
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been very satisfactory ; at the same time, my success may be due 
to the fact that I have not attempted too much. I do not believe 
in picking out four roots and attaching twelve or thirteen teeth 
to them,—I would not expect such a structure to stand. That 
would be a poorly-selected case and could not be used to determine 
the success or failure of permanent or removable bridge-work. 
Then the shape of the roots must be considered in this kind of 
work. For instance, pointed roots are not intended to stand the 
shock of mastication. 

The following method is useful in fitting crowns on badly de- 
cayed roots: Secure anchorage in the root by means of a screw- 
post, as, for instance, a How post, then build amalgam around it 
and restore the shape of the roots with amalgam. When hard, 
polish and fit the band as usual. 

Dr. Barker.—Mr. President, if it is in order, I would like to say 
something about one feature of Dr. Werner’s paper. 

The President.—It is perfectly in order. 

Dr. Barker —And it is about that portion of the paper wherein 
he emphasizes the importance of a cheerful disposition, as though 
a cheerful disposition were something which might be had for the 
asking, as black hair, or a blonde or a brunette complexion. I 
have said for a great many years, and I believe you will agree 
with me when I say still, that the most important single factor in 
the life of any human being is disposition or inherited tempera- 
ment. A cheerful disposition, or a morose disposition, or any kind 
of a disposition, is something which comes to us and which we 
cannot make. It comes to us by inheritance, and in absolutely no 
other way. When I make that statement very likely the minds 
of some of you jump to the old discussion which we have heard 
so much about, and which is still a favorite subject for debate, the 
question of free will and predestination; in other words, how 
much can we modify disposition once inherited? I believe in a 
certain way, and up to a certain extent, in free will; that is to say, 
I believe, as I suppose all of us believe, that we have the capacity 
to originate an impulse. If so, it may to that extent, perhaps, be 
said, we are all little gods. I pick up that apple; I will drop it 
or I will hold it, as I choose. No one can successfully deny, even 
if they go into a long and bewildering metaphysical discussion, 
that I did, in the exercise of free will, originate the impulse to drop 
the apple. To this extent, in this way, and in no other way, can 
a man modify his disposition. If I have inherited a disposition 
to look upon the dark side of things, I must struggle against it 
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just as long as I live. It is like gravitation, always operating in 
the same direction, and you are forced to contend against it all 
the time. What parent is there here, who cannot tell pretty 
nearly what Mary will do under certain circumstances? He can 
predict almost to a nicety what Charlie will do in given emergen- 
cies, and in the case of either child almost never make a failure. 
But I need not enlarge. I simply arose to suggest that I do not 
think Dr. Werner realizes the extent of the task he marks out for 
some people when he asks them to cultivate a cheerful disposition. 
A disposition is something which you get from your mother, or 
your father, or your grandmother, and although we may seem to 
cultivate it out of us, or to cultivate something into us, and we 
succeed in individual cases, through the principle of originated 
impulse, a case of atavism occurs, we revert to the original type, 
our true disposition shows itself, and we never really get rid of it. 
So when you speak of changing this, or changing that, you must 
begin at the right place to reform, and the reforming of a disposi- 
tion, gentlemen, must begin with your grandmothers and your 
grandfathers; you must change dispositions in just precisely the 
same way that I have adopted in changing the plumage of my 
pigeons, by mating the proper colors ; but, as a matter of fact, when 
John and Mary fancy each other, they do not take into considera- 
tion what kind of plumage the birds are going to have. That is 
what we must do, if the human race is ever to be perfected,— 
there must be more judgment exercised in mating. 

Dr. Werner.—I do not disagree with Dr. Barker as regards the 
effect of heredity on disposition, but we can improve some of our 
inheritances. The human race, in all probability, did not begin 
with Adam ; science teaches us the ascent of man. We have done 
very well so far, and we can do better yet. The training of a dis- 
position is just as essential, and should be as much a branch of 
education as is the teaching of A, B, C, arithmetic, or any other 
study. 

President Andrews.—I will now ask Dr. Wilson to give his 
views with regard to crown- and bridge-work. 

Dr. Wilson.—About two years ago I read a paper before the 
Academy on this subject, and as nothing has transpired since that 
time to change my views, anything I may say this evening will be 
somewhat in the line of repetition. 

There is no one subject which has called forth such a diversity 
of opinion on the expression of such extreme views. It seems to 
me we are inclined to take extreme views in matters pertaining to 
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our profession, and, at times, to be somewhat inconsistent. For 
instance, one man says, “A skilfully constructed and properly 
adapted bridge is one of the most elegant and cleanly operations 
in dentistry,” while another says, “As a practical fact, permanent 
bridges are simply the nastiest things ever made to do duty as sub- 
stitutes for nature’s work.” 

Now, we have all seen bridge-work in the mouths of patients 
which could exemplify the truth or falsity of either of those state- 
ments. For instance, we have patients who are dainty, fastidious 
and scrupulously clean, both in their person and appearance. We 
also have patients of naturally cleanly habits, who have the will 
and inclination, but lack the faculty of keeping their mouths 
clean. We also havea third class who are indifferent and do not at- 
tempt to clean their mouths. I have patients of refinement and 
education, in the fashionable walks of society, whose outward attire 
is in the height of fashion and neatness, who never remove their 
artificial teeth. 

Now, it stands to reason that bridge-work in the mouths of 
the first class of patients I have referred to—viz., those of dainty 
and cleanly habits—will present a very different appearance from 
bridge-work worn in the third class, whose mouths are habitually 
in a filthy condition. Therefore the matter of cleanliness has 
largely, if not wholly, to do with the patients. Dr. Bonwill very 
truly says, “A bridge cannot be kept any cleaner than a plate’ 
that is removable, and I never saw one of the latter that did not 
have to be polished out of the mouth.” 

In my opinion permanent bridge-work, except small pieces, can- 
not, as a rule, be kept in a cleanly and wholesome condition, and is 
one argument against its use. With all our advanced knowledge 
in the care of devitalized teeth it must be admitted that occasion- 
ally we come across “dead teeth” that are not wholly amenable to 
treatment, and remain in a semi-inflamed and sensitive condition. 
There are also many cases where dead teeth, which if left alone 
would remain in a good and healthy condition, would, if subjected 
to the weight and pressure of bridge-work, become sore, painful, 
and useless, and the only remedy would be the removal of the 
work, which might have been put in only the week before. 

The foundation upon which the bridge rests, and is retained 
in the mouth, like the weak foundation of a house, is an 
element of uncertainity and more or less doubt, and is another 
reason or argument against the use of permanent bridge-work. 
Porcelain teeth are always liable to fracture. It is almost always 
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possible to bore a couple of holes in the backing and cement a new 
tooth in the place of the broken one. This can be done with safety 
and certainty if the conditions are favorable. 

There are, however, very many cases where, owing to narrow 
spaces and peculiar occlusion, with perhaps very thin backing, it is 
necessary to use small and weak teeth, liable to fracture at any 
time. The repair of such weak teeth in the mouth is a temporary 
expedient at best, and therefore necessitates the removal of the 
bridge from the mouth to properly repair it. 

Nothing can be more trying to a busy man, with his book full 
of appointments, than to be obliged to repair a broken bridge for a 
patient who is going away immediately. 

I have not as yet been in this predicament, but always realize 
the possibility of such happenings, and rather than run the risk of 
being caught in that way I prefer to send those who wish bridge- 
work somewhere else. 

I have in mind the case of a lady who came to me a few days 
ago. I put in her mouth a bridge consisting of a dummy second 
bicuspid, attached to a first bicuspid, Richmond crown. The 
second bicuspid had been lost in very early life; the space had 
closed up very considerably, necessitating the use of a very small 
and weak piece of porcelain. While the lady was in Europe, 
fortunately for me, the porcelain was broken off. It was repaired, 
very nicely too, by some dentist abroad, who punched a couple of 
holes in the backing and cemented the tooth in place, and it has 
remained in that condition for about a year, but still it is liable 
to break down almost any time. If it had broken while she was 
here in Boston I would not have felt justified in repairing it in 
that way. There is always something happening to such cases. 
While I am perfectly sure there are a large number of people 
wearing bridges which meet all the requirements as regards clean- 
liness, looks, and durability, yet, for the reasons that I have given, 
Ihave not made bridge-work for a good many years. I do not think 
there is any one reason that I can advance which, more than any 
other, has led me to abandon this work, unless it is because of the 
element of uncertainty about it. While I have no prejudice against 
bridge-work when it is properly constructed,—I think it is a good 
thing,—yet personally, I limit myself to small pieces. 

President Andrews.—I repaired a case in the way described by 
Dr. Wilson four or five months ago. One of the porcelain facings 
in a crown broke off, and I drilled a couple of holes through the 
gold backing and into the gold crown, and after carefully grinding 
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a tooth with long pins to fit, I cemented it in with Harvard cement, 
and it is doing good service. 

Dr. Draper—I would say that my belief is a good deal as Dr. 
Wilson has stated his. I do not believe in large bridges, and I do 
think that in small cases where the patient will take great care of 
them, they are very successful. I remember that quite early in 
the practice of bridge-work I saw a case that came from “head- 
quarters,’—where bridge-work is supposed to have originated,—and 
this case was an upper and a lower denture, supported on four teeth 
in each jaw. At the time I saw it the upper bridge was all right, 
but the lower one had given way at the foundations so much that 
what was supposed to be a fixed bridge had, in little less than a 
year, become a removable bridge. The patient could take it out 
roots and all and put it back again at will, and consequently I re- 
placed it by a plate. 

I was once a little unfortunate myself in that kind of a case. 
I made a bridge which extended from a wisdom-tooth to a cuspid ; 
all the intervening teeth were gone. I puta gold crown on the 
wisdom-tooth, placed in four dummies,—two molars and two bicus- 
pids,—and anchored the anterior end into the devitalized cuspid by 
a pin cemented into the canal. That was several years ago, and I 
think on an average I see that case about once in six months. 
The anterior end has loosened a little and needs to be reset. I 
think that too long a space is the trouble with a great many of 
the fixed bridges,—if the supporting teeth do not loosen from the 
strain they have to bear, either the filling or something else will 
give. In regard to repairing bridges, I have been very successful 
in using the Bryant method of securing plate teeth to the backing. 
After smoothing the backing where the tooth has been broken 
off, I select the facing to go on, putting a little rouge on the ends 
of the pins to mark where they are to go, and drill through the 
backing, making quite large holes and countersinking them on the 
inner surface. I then cut a thread on the pins of the tooth, select 
nuts to fit, and cement the tooth in place; screw the little nuts into 
the countersunk holes, cut off the pins, and polish to the surface 
of the backing. 

What I had to say particularly this evening was with reference 
to bridge-work without crowns. I have been troubled, as I sup- 
pose all of you have in cases where, by the loss of some of the 
bicuspids or molars on either side of the lower jaw, the anterior 
teeth wear away the upper incisors on their palatal surfaces, and 
many times we find the pulps of the upper incisors being en- 
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croached on by wear. It was in such cases that I have adopted a 
method which has given me a great deal of satisfaction. I have 
not seen it practised by any one else, and will try to illustrate it 
as well as I can. The bicuspids and molars are built up sufficiently 
to open the bite by pieces of pure gold burnished on to the grind- 
ing surfaces, with two or three pins fitting into holes drilled into 
the teeth, and the occlusion made correct by pieces of plate and 
solder melted on. Dummy crowns are then fitted between the 
teeth which have been tipped and soldered to the tips, making a 
continuous bridge. The tips are then set with cement. The palatal 
surfaces of the incisors may then be restored. There is another 
method of bridging without crowns that I have used for the lower 
incisors, where there are perhaps one or two centrals or laterals 
missing, and the other teeth are loosened through Riggs’s disease 
or by the presence of tartar. After cleaning the teeth thoroughly 
I have used the method (I do not remember who is the inventor of 
it, only that I read it in the Dental Cosmos) of fastening all of the 
incisors by burnishing pure gold against the lingual surfaces of 
these teeth, and then drilling above the pulp little holes about the 
size of an ordinary tooth-pin right through the tooth against the 
pure gold backing. Having the holes all parallel, drill through 
the teeth and the backing too; then insert little gold screws that 
go right through the teeth and fasten into the backing with solder 
gold; then strengthen the whole bridge by running a platinized 
gold wire along the back and flowing solder over it. If any tooth 
is missing a facing may be soldered to this backing. The bar and 
screws should then be placed in position with cement between 
them and the teeth. Next put the nuts on the outside and screw 
them up until the bar on the lingual surface is as tight as required. 
The nuts are removed after the cement has hardened, and the ends 
of the screws can be polished off so that they look like small 
fillings. The patient is only too glad to have the teeth saved, and 
does not object to this small disfigurement. I have here two or 
three specimens that show the inaccuracy that is sometimes used 
in fitting crowns that are put on, but do not touch the necks of 
the teeth either because of the teeth being not sufficiently trimmed, 
or from some other cause,—lack of skill, possibly. Here is one in 
particular that does not resemble a tooth any more than it does a 
percussion gun-cap. Here is a bridge that is something like the 
one I described. This was attached to a molar and a cuspid, but 
the cuspid loosened in the socket, and, of course, the rest of the 
11 
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bridge was of no value. The span was too great and something had 
to give way. ; 

Dr. Belyea.—I have had a different experience from Dr. Cooke, 
but I have not seen a case of bridge-work that was properly con- 
structed that has failed. Wherever there has been a failure of my 
work, it has been because I did not know enough to do it properly. 
I think bridge-work is all right, though I will admit there is a 
great deal of room for improvement in the construction of it. I 
have here some few ideas which I have stolen from various people. 
The first one was given to me by my friend on the right, Dr. 
Cutter. He told me a little while ago of his method of securing 
the measurement of a root and a pattern at the same time. He 
has a number of different-sized copper bands made extremely thin, 
and they match the various sizes of the 8. 8. White Dental Manu- 
facturing Company’s seamless collars. He fits the copper bands on 
the root to be crowned, and uses that for a pattern to cut his gold by. 
I took that idea and used it a little further. My first advance was 
to fit the band in the way he suggested, run it up as far as I could 
on the root, covering the end of the root with moldine, and getting 
from that a model that was almost a perfect representation of the 
root. Upon that I could fit a band or do anything I wished. I 
find it isa good deal more convenient to have a model to do the 
work on, so now in many cases I take these bands, fit them under 
the gum the required distance, take a plaster impression of the end 
of the root, remove the band, and then take a model of the root 
with fusible metal, and I have very nearly a perfect cast to work on. 

Another person from whom I have taken the liberty of purloin- 
ing some ideas is Dr. Hollingsworth. There is a method called the 
Hollingsworth method of making crowns. I think the best thing 
about it is the pamphlet. From that you get excellent ideas, and 
one of those ideas is to burn the band into a piece of wood. 
Another thing that I wanted to refer to is the making of cusps, 
the grinding surfaces of teeth. I have taken a little plan of my 
own for that. Take a couple of natural teeth and invest them in 
a section of brass tubing, a right and left, articulating surface pro- 
truding about one-eighth of an inch, take an impression of them in 
some modelling composition, and fill in with plaster. These cusps 
are susceptible to change,—you can do anything with them that 
you can with the Hollingsworth and more. After you have them 
in place on your model, you can articulate it, take the impression 
in moldine, and swage up your articulating surfaces. 

Another way of using these teeth if you want to get a counter- 
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die the same as the die-plate, only a good deal better, is to take a 
piece of brass bar rod, cut off the size you want, put it into the 
rubber ring, and pour in fusible metal while it is hot; after it has 
hardened you will get a counter-die which is absolutely perfect, 
and you can work on that eighteen- or twenty-carat —_ without 
seriously marring your die. 

Instead of making a plaster cup, another way is to take these 
dies as you have it shown there and swage one of shot. You can 
trim the lead so readily with a sharp knife that you can modify 
its shape almost as easily as you can plaster. The cause of most 
of the failures that I have had was the lack of stiffness of the 
gold that I used for bands and crowns; and I owe something to 
Dr. Wilson for recommending here one evening a few years ago the 
use of eighteen-carat gold for such purposes; but I think I have 
improved on that by using in some cases clasp-metal, which also 
has the advantage of being inconspicuous. I think Dr. Piper 
knows something about this bridge-work which Dr. Draper has 
drawn on the board. 

Dr. Piper—tI suppose Dr. Belyea refers to the bridge which 
Dr. Draper drew on the paper showing the ends fastened into the 
teeth by means of pins. He got up this bridge for me and made 
valuable suggestions in regard to its construction, which I followed. 
It has done good service. I put it on about two years ago, and 
when I saw it a few days ago it was in perfect condition. I have 
also used a method similar to that which Dr. Draper referred to 
for fastening loose teeth. The case which I had was fastened by 
means of pure gold pins going through the teeth. It consisted of 
two centrals which were so loose that it was necessary to ligate 
them in order to hold them in place while being worked upon. 
Drilling through just below the cutting edge of each tooth from 
cuspid to cuspid and then through a narrow band of gold swaged 
to fit the lingual surface of each tooth, I then, into this band, 
soldered twenty-four-carat gold pins, setting the whole in place with 
cement and riveting down the pins. After four years of wear this 
appliance was found to be doing good work. 

Dr. Belyea.—I had hoped that Dr. Piper would mention, relative 
to the case of which he first spoke, something that he noted after 
the use of it fora time. In addition to putting on the bridge he 
had to build up the other teeth in order to open the bite and to 
save wear on the other teeth. I believe he was supplying three 
teeth on each side. 

Dr. Piper.—The bicuspids and sixth-year molars. 
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Dr. Belyea—And he noticed after it had been in wear a little 
while, about a year, that the old occlusion had been re-established. 
From that and other things which I have noticed, I have learned 
that you cannot depend on one or two, or even four teeth sustain- 
ing the bite. Where there is constant pressure on a few teeth, 
those teeth will shorten in their sockets to bring about a general 
occlusion, and so when I am putting on a bridge which is a trifle 
long and have not been able to get the occlusion correct for any 
reason, I do not hesitate to set it and assure the patient that it will 
soon settle into place. You will sometimes see that in bridges 
where the dummies are supposed not to come in contact with the 
gum ; after they have been in wear a little while you find that the 
gum hangs down over the dummies which were not made to touch. 

Dr. Piper—In regard to the case which Dr. Belyea just re- 
ferred to, it is some four years ago that it first came to my notice. 
The patient was an elderly gentleman from New Hampsbire, and 
at that time had worn the six anterior upper teeth nearly half- 
way down. After looking the case over I decided to open the 
bite by building down the front teeth with gold and putting in two 
bridges carrying the bicuspid on either side, attaching to the sixth- 
year molars by means of shallow caps and open-faced caps on cus- 
pids; molar caps having four pins and cuspids, two running into 
the teeth about the gum line. Dr. Belyea suggested more than 
one pin, so I made them according to his ideas. For lack of time 
the front teeth were not built down, consequently he was obliged 
to do all his chewing on these two bridges, with the result of bring- 
ing the teeth into the same position, after four years of wear, as 
they were before the work was done. 

Dr. C. T. Barker—One thing I have not heard spoken of here 
to-night, and that is, placing on crowns without bands. In the 
majority of cases it is unnecessary to put on a band. I think I 
place on single teeth fewer and fewer bands every year. Patients 
do not like to have bands put on; in the first place, because the pro- 
cess is very uncomfortable, and, besides, the appearance of gold is 
objectionable, and I have found that a case is just as useful with- 
out the band. I never had one break. 

Another thing is about setting the crown. I always used to 
set them with cement,—I think almost everybody does,—but lately 
I have set them with gutta-percha, and when for any reason it 
does become necessary to remove a crown it is very easy to do it, 
whereas if it is set with cement it cannot be done without destroy- 
ing the tooth. It is a little more difficult to get accustomed to 
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putting it on with gutta-percha, but in the end it is much more 
satisfactory. ; 

Dr. Smith—Will Dr. Barker please tell us how he would set 
with gutta-percha a bridge supplying, say, three teeth,—a molar 
and two bicuspids ? 

Dr. C. T. Barker—When I spoke I referred to single crowns. 
Use the pink gutta-percha or base-plate, and have the tooth and 
gutta-percha both very warm. Of course, you have to be very 
careful to use the right amount of gutta-percha. 

Dr. Wilson —When you put it on, is the pin attached to the 
tooth, or do you place it in separately ? 

Dr. C. T. Barker —With the pin attached.. Soften the gutta- 
percha with cajuput oil and perhaps put the pin in cajuput oil. It 
will go into place if you have the right amount of gutta-percha, 
and being very warm and everything very dry, the. gutta-percha 
will squeeze out and form a very thin covering over the end of the 
root. 

Dr. Belyea.—I think I can enlighten Professor Smith on that 
matter. I set a great many of my bridges and nearly all of my 
single crowns with gutta-percha. I se Doherty’s white base-plate 
gutta-percha: put that around the pin and around inside the band. 


This is forced into place while the root is yet moist so that it can be 
readily withdrawn and the surplus trimmed away. Then after 
preparing the root, dry it and clean it thoroughly, put in a little 
chloro-percha and set your crown in place. If you have a bridge 
you can set it equally well. 
Wituiam H. Porrsr, D.M.D., 
Editor American Academy of Dental Science. 
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